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The Benham Hydraulic Motor. 
The accompanying illustrations, pages 1 
and 2, show the general appearance and con- 
struction of the water now being in- 
troduced by the Benham Motor 
Co., of Providence, R. I. 

The motor consists of eight cylinders, ar- 
ranged ina fixed position, radiating from a 
center, the pistons of which are 
connected to a common crank pin. 

The flow of water to and from the 
cylinders (which are single 
trolled by a single brass valve (A, 
which is cylindrical in form, and 
the main crank shaft, being driven by a 
feather key in such a manner as to allow of 
sufficient end movement of the valve to en- 
able the pressure of the entering 
keep it snugly against and 
leakage ; the surfaces of the valve on which 
the water pressure can act, being so arranged 


motor 
Hydraulic 


common 


eight 
acting) is con- 
Fig. 9) 


encire fois 


water to 


its seat prevent 


und proportioned as to leave just sufficient 
unbalanced pressure to accomplish this pur- 
The 
which assists in keeping it in such a position 
as insures an even bearing and equal wear 
upon the valve seat. 

The valve seat is provided with eight circular 
ports arranged in a circle, accurately spaced, 
and each communicating with its correspond- 
ing cylinder by means of the passages / /. 

The water enters the engine through the 
and the chamber ¢, 
around the front end of the valve, from 
whence it passes through an opening into the 


pose, valve has a bearing in the nut B, 


passage d, goes into 


annular groove (6) formed in the valve. 

From here it through the 
covered by said groove at any given time. 
The exhaust water passes out through the 
open end of the valve (¢) into the chamber, 
and out through the passage 9g. 

The motion of the engine is reversed by 
means of the reversing valve c. The water 
entering this valve through the pipe /, enters 
the chamber (@) around the front end of the 
valve, and thence into the 
7) to the main valve. The exhaust 
water passing through the open end 
of the the 
chamber j, passes out through the 
valve 
the 
means of the 


passes ports 


passage 


reversing valve into 


pipe A. The reversing can 
be turned 
round by 


which 


one-quarter way 
lever, 
allows the water to enter 
and travel the re 


thus caus- 


ihe passage (9), 
verse from above stated, 
ing the crank shaft 
direction. 


to revolve in 
This latter 
condition of affairs is indicated by 


the other 


the arrows in the sectional view, 


Fig. 2. 

The cylinders being single act 
iz, and open at the inner ends, 
‘iston rods are not used, but the 


onnecting rods are attached direct 
ly to the pistons. 

The manner of making the con 
nection is shown at Figs. 3 and 4, 
the latter being two views of the 
connecting rod detached. They are 
made of wrought-iron, and at the 
crank end have a flange turned up 


at one side and shaped to bear 
against a steel sleeve lined with 
brass, which encircles the crank-pin. Four 
of these flanges are turned one way and 


thus enabled to 
and ample 


four the other, and they are 
overlap each other on the sleeve, 
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bearing surface is secured. Outside of the 


| flanges two steel rings are put on, which en- 


circle them, one on each side. 
are held in position by segments and bolts, 


These rings 
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apparatus of the guns used on board. They 
will start in either direction from any position, 
the multiplicity of cylinders making three of 
them always available for starting. 








THe BENHAM 


and serve to keep all the connections in proper 
position. 

The central space, 
connections work, is kept tilled with oil, so 
that and consequent 
durability is assured. 

These machines are 


in which the crank and 


thorough lubrication 


suitable for any pur- 


pose for which water or other small motors 


are emploved, and can be set with the crank- 
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HorIzONTAL BORING 


shaft horizontal, or vertical, as 


Fig. 1 


Six of them are in use on the new dynamite public should not be made 
to operate the loading for this; but what the remedy is to be is not 


cruiser, ‘‘ Vesuvius,” 
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AND DRILLING 


shown in 





Moror. 


They are made by the Granger 
and Machine Co., 
pany named above. 
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There 


railway charges, which puts manufacturers 
and merchants at a disadvantage as compared 
This, it 


with other European countries. 
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comes about 
argued 


is claimed, 


ital outlay. It is that 
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i the hand wheel. 


Foundry 
of Providence, for the com- 


is clamor in England over excessive 


from excessive cap- 
the trading 
to suffer forever 
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OrFice, New York, As SECOND CLASS MATTER. 
great economic 
country like 
England, whose manufacturers and artisans 
are thrown in the closest kind of competition 
with those of other European countries where 
the evil complained of does not exist. 


clear. Undoubtedly it isa 


question in a manufacturing 
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Horizontal Boring and Drilling Machine, 





The horizontal boring machine has been for 
a long time classed with lathes and planers 
asastandard tool, especially among manufac- 
turers engaged in a heavy class of work. 

The boring 
here describe and illustrate, being unable to 
find one adapted for lighter or medium work, 
designed this machine for their own use, and, 
after giving it a thorough trial, decided to 
manufacture them for the market. 

The table is 20x36 inches. _ It 
movement of 30 inches, a lateral movement of 


makers of the machine we 


has a cross 


28 inches, and a vertical movement of 16 
inches. The latter is effected by a crank 
either at the end or at the side of knee near 


The two elevating screws 
are geared together, and provided with an 
adjustment by which the table can be kept 
parallel with the spindle. 

The spindle is 24 inches in diameter, 
will feed 14 inches. It has automatic feed, 
and also slow and quick hand feeds. The 
slow hand feed is worked by means of the 
wheel at the left of the knee, 
automatic by turning the friction knob, quick 
given by the handles at the 
The front end of the spindle 
boring 


and 


and made 
being 
left. 
has a taper 
collets and drills. 

The back rest is movable on the bed, and 
can be rigidly bolted to the same, also to the 
knee after being placed in position, The top 
of the rest is detachable, a feature which has 


motion 
extreme 
bars, 


hole to receive 


proved a great convenience, 
The machine is back-geared, carrying a 24 
inch belt, has eight changes of speed, and 
furnished double-friction 
countershaft. 
Warner & Swasey, of Cleveland, 
Ohio, are the designers and makers. 


with a 


A correspondent writes us, in 
reference to the experimental steel 
works at Springfield, Ohio: The 
steel-making works recently — es- 
tablished in Springfield, Ohio, are 
have been put in 

steel is made by 
process ; the blast 
instead of 


and 
The 
the pneumatic 

is admitted at the 


completed, 
operation. 


side 


at the bottom of the converter. 
If the converter is turned so that 
the tuvere is below the surface of 


the metal the blast blows through 
it, entering through five tubes 14 
in diameter, at a pressure sufficient 
to keep them clear of melted metal. 
In this half a ton of is con- 
verted into steel in eight minutes. 
As in other processes, the quality 
of the product depends upon the 
materials used. 
——__qpe——— 

The reports show that on English 
railways the receipts for freight traffic are not 
only larger in the aggregate. but larger in 
proportion to capital invested, than from pas- 


iron 


senger traffic, 
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The Ninth Annual Meeting of the Ameri- | 
‘an Society of Mechanical Engineers. | 


The opening session of the ninth annual 
meeting of the American Society of Mechani- 
cal Engineers was held at the hall of the Y. | 
M. C. A., at Scranton, Pa., October 15, at 8 
Mm. Col. J. A. Price, for the Mayor, de | 
livered the address of welcome. 

a > ¢ 
dent of the Society, said : 

The American Society of Mechanical En 
gineers, in acceptance of the invitation to | 


| 
| 
| 
} 
| 


In reply, C. Woodbury, vice-presi 


hold their eighteenth meeting at Scranton, | 


are assembled forthe fourth time in the State | 


It has always been a pleasure to receive the 
hospitality of your good folk, and in a pro- | 
fessional sense highly profitable to meet in| 
the Keystone State, for its temperate climate | 
abundance of | 


| 

' ; | 
of Pennsylvania. | 
| 

| 

| 


and fertile soil produce an 
varied food ; its picturesque mountain ranges | 
abound in stores of ore, limestone, coal and | 
oil ; the skill of the people in your factories | 
puts forth a wide range of textile, paper and | 
metal products; the whole commonwealth | 
forming an harmonious environment for the | 
development of the highest types of engineer- | 
ing skill. 

A meeting like this forms rare opportuni 
ties for the greeting of old friends and the 
forming of new acquaintances, but the para- 
mount motive is the hope of learning from 
others. 

We are here because we realize our igno- 
rance, 

The onward progress of engineering is 
keeping pace with the advance of civilization 
like a bird on the wing. 

Individual experience is limited, the books 
are necessarily behind the times, and it is at 
these meetings that we expect to receive the 





truths of to-day engineering. 

I would be the last to cast any general re- 
flection on the value of organized mathemati 
cal principles, which are expressed in for 
mule, but it should 
every formula must contain a constant before | 


be remembered that 


| 
| 
} 
| 
| 
| 


it can be applied, and that constant means | 
simply facts. | 

Facts are fugitive things, eluding all except 
the most persistent; and this meeting, whether 
in the sessions devoted to papers and<dis- 
cussions, or in the excursions tosome of your 
engineering works, will all be devoted to facts. 

The great apostle boasted that he was a 
citizen of no mean city, and your munici 
pality is known over the country for its en 
terprise, skill, and business integrity. 

It would be invidious to make distinctions, 
but we all know how the late Moses Taylor, 
with wisdom to plan and vigor to execute, 
gave industries here the benetit of his capital 
and financial experience ; 
tion a passing reference is due to William 


and in this connec 


Scranton, of your city, as a pioneer in the in 
troduction of new machinery, and improved 
methods of steel manufacture. 

For the second time in the history of this 





organization, illness of a president has im 
posed active duties upon a_ vice-president, | 
You all join with me in expressions of sym 
pathy for President See, and rejoice in the | 
news of more favorable symptoms. Person- 
ally 1 ask for your indulgence during the 
coming sessions, 

The balloting for officers for the ensuing 
term resulted in electing the following : For | 
President, Henry R. Towne, Stamford, Conn, ; | 
Vice-Presidents, William Kent, New York 
City; Thos. J. Borden, Fall River, Mass.; 
Charles B. Richards, New Haven, Conn. 
For Treasurer, William H. Wiley, New 
York City. For Managers, Frank H. Ball, 
Erie, Pa., William Forsyth, Aurora IIL, 
George M. Bond, Hartford, Conn 


a ee 
The Rk etrical he ve we 
experiment which 


has an account of 
tried 


onstrate the feasibility of locating the bullet | 





an was to dem 
in President Gartield’s body by aid of the 
electric light. It is a familiar fact, that when 
the hand is held before a light of even ordi 
nary power, it seems to shine through the 
fingers and illuminate them. 

It was reasoned from this that if a light of 
sufficient intensity could be concentrated upon 


the part of the president’s body where the ball 


AMERICAN 


was supposed to lie, it might penetrate the 


body and reveal the exact location. A_ten- 


| light dynamo was arranged to make a single 


light between a pair of carbons which were 
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that not only a strong light was concentrated 
at the spot, but also sufficient heat to sear the 
flesh, which it did very quickly ; and the 
project was abandoned. 
_ —_ -<ape — 
English and American Locomotive Con- 
struction. 


By W. H. Boornu. 


SEVENTH PAPER. 


Practically, the only difference between the 
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regulated by hand. A manufacturer of loco- 
motive head-lights made a reflector witha 
curvature such as to concentrate the rays at a 
point ten feet distant. The 


work was _hast- 


}ened day and night as rapidly as possible, 


and when ready it was thought best to give 


the matter a practical test, in order to be able 
to remove any possible skepticism on the part 
A veteran found 
carried a bullet in the small of the back, and 
who readily consented to have the apparatus 
tried upon him, 


of physicians. was who 


The man and the appara- 


tus were placed in position, but when the | stiffens the frame from end to end; for, though | 


dynamo current was turned on it was found 


American and English standard types of ten- 


der is that the American tender is carried 


upon a pair of four-wheeled trucks, and the | 
English tender is a plain six-wheeled vehicle, | 
the middle wheels being fitted with blank | 


tires. There are no other material differ- 
ences, 
Despite the original lateral flexibility of the 


plate frame, this has now been much modi- 


fied, and the plate frame, as made, cannot be | 


very flexible, for to its upper edge is firmly at- 
tached the broad foot-plate, which effectually 


the wheels project through the foot-plate, 
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jand stop the continuity of its connection 
the frames, the connection exists between t 
two wheels. 

| In freight engines the English type is v: 
| different from the American, and it is of 

| terest to note that whilst in England the 
riety of passenger locomotives is very gre 
| there is practically but one type of frei 
|engine, whilst in America the passenger « 
| gine may be said to be represented by o 
standard type, and the freight engine | 
many—the reverse of English practice. T 
standard English freight or goods engine 
a six-wheel machine, all coupled on a rig 
wheel base. The cylinders are inside t 
smoke-box, and the main rods take hold 
the middle axle, which of course is cranke: 
No trucks are used or required, and th 
wheel diameter is 5 feet. Fast goods train 
do not exceed forty miles per hour, and ordi 
nary trains are much slower. The call for 
speedy delivery, however, has brought abou! 
a service much lighter and quicker than 
known in America, and the English freight 
engine is not specially heavy or powerful 
having at most 18-inch cylinders, and a boile: 
10 ft. 6 x 52inches. On one line, the Grea 
Eastern, some engines of the Mogul type ar 
in use, but this instance is quite exceptional] 
and with the crowded lines of the country it 
does not seem probable that a slow and heavy) 
freight service could be well worked in. Onl) 
one species of traffic in England would reall) 
warrant such long trains, and that is the coal! 
trade to London from the pits of Yorkshire 
There is no other similar traffic of raw rough 
material for‘any long distance—a fact, the sig 
nificance of which entirely escaped Mr 
Dorsey in writing his comparisons of English 
and American railroads, 

The cylinders of the goods engine ar 
inclined and raised to an extent sufficient t 
allow the guide bars to clear the leading axle 
The inclination of cylinders is less harmful 
than in the case of a high-speed passenge: 
engine—indeed, is not found to be in any way 
a difficulty. Freight engines are frequently 
employed to run passenger trains, especially 
when long and heavy, as during the excur 
sion season, on account of their higher tract 
ive effort. 

I have thus far indicated the general differ 
ences between American and English prac 
tice, and shown the reasons for such differ 
ences, from which it will be seen how slight 
these really are, and how also they are almost 
wholly due to reasons connected either with 
climate or the different construction of the rail 
roads. There are no other reasons than these, 
nothing in the mechanical practice of the two 
countries, which should cause such variations. 
Indeed, this is evident on a comparison of 
stationary engine practice. Here, where the 
engine is covered by a roof, and climate 
cannot step in, we find very little difference 
indeed between an English and an American 
made machine. I trust that what I have 
written may help to modify the views of 
some of the contestants on both sides of the 
controversy on the respective merits of the 
two types of construction, each of which is 
best in its own country. 

I will 
working, which are brought about by differ 
ences of construction. I have already noted 
that the more rapid motion of the piston is a 
partial reason for increased size of steam 
| pipes in American practice. For the re- 
| mainder of the difference I confess I see no 
| very clear reason. <A high speed of revolu 
| tion demands an earlier point of cut-off, with 
its attendant earlier lead, because of the dif 
| ficulty which exists with ports and passages 
| of reasonable area in getting rid of the 
lsteam, It is well known that valve 
motions give also at early cut-off a very seri- 
ously increased compression. Consequently, 
we should expect that the mean area of the 
indicator diagram from a locomotive at high 
‘speed would be less than from the same 
| engine at even the same cut-off but at a lower 
|rate of speed. For equal forward velocities 
we already know that for equal cylinders and 
mean pressures on piston the locomotive with 
‘the smallest will have 
| tractive force, and should, therefore, expect 


now touch on the differences in 





most 


| 


wheel the greatest 


American ‘engines to_be capable of drawing 
heavier loads than the larger wheeled English 








th 
1 


ce, 
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ocomotive. At slow 
loubt the fact, but at high speeds the effect 
f the imperfections of valve gearing, and 
he necessity of moderation in design of ports, 
te., renders it possible not merely to obtain 
irger diagrams from an equal cut-off, but to 
ise a later cut-off, simply because of the | 


speeds such is no 


| 
| 


lower speeds of piston in engines with large 
vheels, and so the supposed disadvantage of 
he large wheel disappears, and it is at a dis- 
idvantage only at starting. To such an ex- 
ent is the locomotive a compromise as re- 
rards so many of its parts and dimensions, 
hat it is difficult to alter any one dimension 
o advantage without the introduction of 
some countervailing disadvantage, and this 
‘xplains why so nearly equal results may be 
ybtained from such a variety of designs. 
Locomotive engineering is so largely a ques- 
ion of averages that it is quite legitimate to 
irgue on a basis of averages, and it may be 
taken as granted that the average adhesion 
of wheel and rail is higher in America than 
in England, where the climate is more humid, 
ind extended periods of dry weather are rare. 
Che direct result of this higher co-efficient of 
idhesion is, of course, the power to utilize at 
starting the higher tractive force of the 
smaller wheel, and it is clear that, even with 
smaller wheels, the increase of traction might 
in England be useless, in face of lack of ad- 
hesion. Now whilst, at starting, the tractive 
force of alocomotive is so frequently able to 
overcome the adhesion at the rail, it is by no 
means able to do so at high speeds, and the 
adhesion of a single pair of wheels is more 
than enough to transmit all the tractive force 
which an engine can develop. This is the 
one great argument in favor of the single pair 
of drivers, for it is urged with reason, ‘* Why 
hustle round hundreds of miles with a power- 
absorbing, friction-making coupling rod, for 
the sake of a few yards at starting, when the 
single wheel has deficient adhesion only.” 
Clearly it is wrong to do so, and now that 
improved methods of blowing a spray of dry 
sand directly between wheel and rail are 
known and satisfactorily working, the single 
engive is daily growing in favor in England 
for the fastest traffic, and ought to be at least 
fairly tried in America, where certainly it 
should be at least as efficient as in England, 
on account of the greater average co-efficient 
of adhesion which obtains—an advantage due 
to natural causes which is entirely thrown 
away. We therefore, that the large 
wheel of English engines is, whether inten- 
tionally or otherwise, a means to overcome 
some of the defects of the link motion valve 
gear, and hence is not actually a cause of re- 
duced traction, whatever it may appear 
when not considered with the teaching of the 
indicator. 
For early cut-off present valve motions are 
unsuitable, but nothing yet seems to have 
been devised which overcomes all its faults. 
When such a gear is found, much of what we 
have written on wheel diameters will, per- 
haps, require some modification. 


see, 


Indeed, as 
a single evidence of the objection to coupling 


AMERICAN 


leakage which had previously defied detec 
tion was discovered in half an hour by the 
help of the apparatus. 
oceupied in discovering a leak is estimated at 


The time generally 


from thirty to forty minutesin a vessel of 500 
tons, and the cost of the experiment at 4d. 
per ton.—/ren (London.) 
—_——— ome 

During the recent railway racing to Edin- 
burgh and Glasgow, the Northeastern Com- 
the 
regular engines that had been on the Scotch 


pany made no change in their engines ; 


service were used all the time, and in nearly 
all cases these were compound engines. They 


had a pretty heavy train throughout, and 
well filled with passengers and luggage. On 


the last day of the accelerated running, they 
ran into Edinburgh 34 minutes before time ; 
the run was from Newcastle to Edin- 
burgh—125 miles—in 128 minutes by com 
This is at the rate of 


done 


pound engine No. 117. 
58.6 miles for the whole run, and beats the 
whole record.— The Engineer (London). 

_— Se = 


15-Inch Turret Lathe. 


We illustrate herewith a tool intended to 
answer the purpose of the more expensive 
screw machine on certain lines of work. 

The foot-block is provided with a turret, 
having six holes, whichis rotated by hand by 
The 
turret slide can be moved by the lever shown, 


withdrawing the stop-pin at the side. 
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duce the diameter of the piston, valves below 
the usual standard. The 
new design, and will be 


valves will be of a} 
described in detail 
in another paper, but I will here give the 
diameter of the 
travel of all of them. According to the pro- 
portions for cylinder 


each valve, and ultimate 


ports, given in the 
fifteenth paper, the high-pressure cylinder 
ports must each have an area of 40 square 
the 
square inches, and the combined low-pressure 


inches, intermediate cylinder ports 97 


cylinder ports 330 square inches. In speaking 
of these ports, I refer to the steam openings 
in the piston valve seat, or casing, leading to 
the end ports of the cylinders. 

To arrive at the common travel for all the 
valves, let us first fix on the proper dimensions 
for the two low-pressure valves. The main 
object is to reduce the size of the average 
marine piston valve, and I will here say that, 
although we shall have four port bridges, at 
each port on each valve casing, we shall find 
that by introducing the double system, or 


two complete piston valves on the 68” low 
pressure cylinder, we can get the full area by 
making each of these valves 19° diameter, 
with a width of port of 34 

As previously stated, the valves will be of 
equal travel, and consequently all the steam 
ports in the cylindrical valve seats will be 
31°’ wide, while the full travel of the valve, 
adding the outside lap, will be 103 

As the intermediate cylinder ports must 
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or, by removing this lever, drawing the slide 
back as far as possible and tightening the 
nut on the side of the foot-block ; the hand 
wheel can be used for operating the slide. It 
then becomes, in effect, a complete hand or 
speed lathe. 

The cut-off slide has two tool posts, with 
adjusting stops for each. The spindle has a 
8” hole through its entire length, 
The boxes are 


and a 
Morse taper hole for center. 





rods, and the tendency of improved valve 
gear to remove the advantage from the large 


wheel, we might instance the compound en- | 


gines of Mr. Webb, in which, while coupling 
rods and all their attendant friction and loss 
of power are abolished, yet the tractive force 
is still distributed through four wheels. To 
certain practical difficulties of this novel sys- 
tem we have already referred sufficiently un- 
der the head of compound engines, and here 
for the present we leave the subject. 





ee 
Discovering Leaks in Ships. 

A Norwegian engineer, Herr Th. Thorb- 
jornsen, of Krageré, has constructed an ap- 
paratus for discovering leaks in ships. 


the hold by means of a blower and a tube, and 
in the course of half an hour or 


The | 
apparatus is very simple, consisting of a| 
closed furnace, which is placed on the deck | 
of the vessel, andin which smoke is produced | 
by burning straw or bramble. The hatches 
having been closed, the smoke is forced into | 


an hour the 


|of deoxidized bronze. The spindle is fur 
nished with a face-plate, as shown in cut, but 
chucks of any make will be fitted if desired. 
The lathe swings 15 inches, has a 5-foot bed, 
the 


}and weighs 700 pounds. It is 


| Hendey Machine Co., Torrington, Conn, 


made by 


etd seems 


| Design, Construction, Repairs and Man- 
| agement of Marine Steam Engines and 
| Boilers. 


By W. Hl. Horrman. 


SEVENTEENTH PAPER. 


In this paper I will continue the description 
of the steam cylinders already begun in the 
twelfth paper. It then stated that aa 
steam cylinder with a diameter of 50”, and 
under a pressure of 170 Ibs. per square inch 
thick, 
if it is properly reinforced by outside strength- 
thick and 24 


was 


by gauge, need not be more than 14 


ening ribs 14 


smoke will escape through any leaks there | being cast to the body of the cylinder, 


may be in the vessel’s sides or bottom. Of 
course the vessel must be in a dry dock. 


At a recent experiment at Gothenburg, a|able (owing to the width of the ports) to re- 


valves a uniform ultimate travel, we shall be 





deep, these ribs 
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have an area of 97 square inches, the piston 
valve for this cylinder will be 124° diameter, 
and again, as the high-pressure valve port 
must have an area of 40 square inches, I shall 
fix the diameter of this piston valve at 72 
the increase in proportion being due to its 
having the same size valve stem as the other 
larger valves. It will be seen by the above 
figures that our valve chests will be com 
paratively small, especially those of the in 
The 


port areas given are ample for a piston speed 


termediate and low-pressure cylinders. 


of 750 feet per minute, and the space around 
the piston valve casings, or seats, will in all 
cases be fully equal to the port areas, so that 
there can be no wire-drawing in these passages. 

In constructing the steam cylinders, we 
will adopt the following system, as to the 
The 


owing to the 


inside linings and the steam jacketing. 


high-pressure cylinder will, 
high temperature of the steam, be lined with 
thick at 


thick at the counter 


a close-grained cast-iron liner, 12 
the main bore, and 14 
bore. This liner will be pressed into place 
by moderate screw or hydraulic pressure, and 
will have a flange joint 24+" wide at the top end, 
and a copper ring joint at the lower end ; the 
ring joint being of the cup form, and 
sectional, to allow for the varying expansion 
of the liners and cylinders’ bodies. 
The top cylinder head joint will be 
on the flange of the liner, and consequently 
the liner receive the 


will pressure of all 


position, while the copper rings will be held 
As it is proposed to give all the piston | in a groove turned inthe lower cylinder head. 
The live steam jacket for the high-pressure 


made 


the top cylinder head bolts, to keep it in 





wide, that will be left between the liner and 
The main 
thick, 


extending 


the main body of the cylinder. 
body of this cylinder will be 1 
circular 


rein 
forced by three ribs 
around the body of the .cylinder and valve 
chests ; the ribs being 1” thick and 24" deep. 
To these ribs on this cylinder will be fastened 
the wooden lagging ; the ribs to be reduced 
in depth to 13 


body of the valve chests. 


where they pass around the 


The intermediate cylinder will have its lining 
and cylinder body cast in one piece ; in other 
words, the jackets will be cast onto the 
cylinder, allowance for expansion being made 
by casting two semi-circular corrugations 
equidistant between the ends of the cylinder, 
the inside radius for the corrugations being 
23", and the thickness of metal at this point 
® of aninch. The thickness of the jacket, 
other than at the point of the corrugations, 
will be 1,'y', and the thickness of the inside, 
or what I will designate as the liner portion of 
this cylinder, will be 18 
and 12° at the counter bore, but it must be 
understood that this portion of the cylinder is 


not reinforced. 


at the main bore, 


In order to insure a sound casting we must 
have some body to the spacing core, that will 
be placed between the inner portion of the 
cylinder and the jacket ; consequently this 
jacket space in the casting cannot be less than 
24° in the clear. On the outside of the jacket 
there will be one central rib, 14° thick, and 
the same depth as the corrugations, and to 
this rib, as well as the two corrugations and 
cylinder flanges, will be fastened the wooden 
lagging. 
The 68 
on the single-tube plan. 


low-pressure cylinder will be cast 
There will be no 
liner, and no cast-iron jacket, as the jacketing 
in this case will be accomplished by envelop- 
the plain cylindrical the 
cylinder ina plate steel jacket 8 of an inch 
thick. 


ing portion of 


The pressure in this jacket will be reduced 
to 80 Ibs. per square inch by a reducing 
valve, in order to prevent the waste of heat 
that would pass through the walls of the 
cylinder directly to the condenser, and from 
the 
the case if live steam 


thence be carried off with circulating 


water, as would be 
at 170 Ibs.’ pressure was allowed to enter the 
jacket. 

The high and intermediate cylinder jackets, 
will direct) from 
the boiler at gauge pressure, and all jackets 


however, receive steam 
will be drained to a common hot water well, 
The plate steel 
jacket will be riveted to angle flanges at each 


connected with feed pumps. 


end of the cylinder, the rivets being on the 
outside of the jacket, thus making the riveting 
an easy task. 

The cast-iron body of the cylinder will be 
thick at 
To reinforce this cylinder 


13° thick at the main bore, and 14 
the counter bore. 
there will be four reinforcing ribs cast onto 
the body, 1% 
allowing a circulating 


thick and 2}" deep, this depth 
the 


edges of the ribs and the inside of the steel 


space between 


jacket. The edges of the steel plate will be 
prepared for calking by a ‘‘Connery” plan 
ing tool, The rivets will be spaced in single 
from 
center to center, and the holes for the rivets 


rows ateach end of the cylinder, 24 
in the plate will be drilled. This system of 
plate-jacketing was used by the writer with 
him in the 
AMERICAN MACHINIST, about eight years ago. 


success, and described by 

The wooden lagging on this cylinder will 
clear the steel plate jacket 3 of an inch, and 
the 
rings, made of 


main 
light 
which in turn will be fastened to the cylinder 


will be fastened to cylinder by 


segment angle iron, 


by 4° machine screws, 
= ele — 
New York the tax 


cent.—to be ex 


In a city not far from 
rate is very nearly 3 
act, 2.98 


per 
per cent. This is a big handicap 
to manufacturers, and whena poor man pays 
little 


clined to wish he owned no real estate. Such 


that rate on his house he is almost in- 
cases Of municipal recklessness are by no 
means uncommon in this country, and they 
seriously injure the prosperity of the cities 
would, in 


in which they occur. It such 


cases, be an excellent thing for the citizens 


to sound a truce in politics, and vote for hon 





cylinder will be formed by space of 1}’ 


est men fora few years, 
































































Practical Drawing. 


J. G. A. MEYER. 


By 
SIXTY-SECOND PAPER. 
DOD. Practical application of Probl “Vi 18. 


In Problem we found the inter- 


section of a plane with a cylindrical surface ; 


73 have 
the method there given for finding the curve 
of intersection is applicable to many practical 
problems. For instance, Fig. 389 represents 
a longitudinal section of a locomotive exten 
The plate A B is the upper, 
the plate 
plate, both of which extend across the smoke 
box. € 


sion smoke-box. 
and G the lower diaphragm 
D represents a netting extending 
across the smoke-box and rigidly fastened to 
the latter. 
of the netting, also extending 


D F represents another portion 
the 
this part of the netting swings 
on the hinges //, like a door, and is held in 
position by a key through the stud A. Fig. 
390 represents one-half of the end view of the 
smoke-box. The the 


semi-circumferences — represents 


across 
smoke-box : 


between two 
the 
flange R R, (see Fig. 889) of the flue sheet ; 
the space between the second and third semi- 
circumferences represents the end view of the 
boiler TT, (see Fig. 889); and the 
the 


Space 
‘ner 


course 


space between two outer semi-circum- 
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To find the boundary lines of the upper 
diaphragm plate A B#, Fig. 389, is a simple 
and an easy matter, and had it not been for 
one fact, which may be overlooked by some 
mechanics, as we shall soon point out, an ex- 
planation of the method used for laying out 
Al- 
though the ends of this plate should fit the sides 
of the that 
there should be a steam or air-tight joint, nei- 


this plate would hardly be necessary. 


smoke-box, it is not necessary 
ther is it necessary that the edges of both the 
upper and lower surfaces of the plate should 
the the 
plates are sheared off square, and therefore, 


touch sides of smoke-box. These 
to save as much chipping and _ fitting as pos- 
sible, we lay out the sheet, so that only the 
edges of the upper surface of the plate will 
touch the smoke-box. 

At any convenient distance above the sec- 
tional of the 
zontal line A, Dy. 


B, and also through the points 4,5, @,,, in 


view smoke-box, draw a hori- 


Through the ends A and 


which the upper surface of the plate inter- 
sects the edges PR R, and 7 7',, draw vertical 
lines cutting the horizontal line A, Dy, in the 
points 
let the 
above 


A,, B,, av, and a, respectively, and 
vertical lines extend a short distance 
the line A, D,. On the line A, 
from the point A,, lay off a point a, ; the 


distance between these points must be equal 


As, 


to the horizontal distance between the center 
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inthe way The lines (, 
and C, D,, Fig. 389 A, the 
line of the netting ; and since only the upper 
surface of the netting is to fit the sides of 


c,d, ds D, 


C35 


represent out- 


the smoke-box, the width D, d, must be less 
than that of B, 4, of the diaphragm plate, 
because the netting is above the 
plate. 


In laying out the lower diaphragm plate 


placed 


G, let us assume that only its outer surface 


Divide 
the line / G, Fig. 389, into any number of 
equal parts, say five, and mark the points of di- 


G is to fit the sides of the smoke-box. 


visiond,,d,,d,andd,. Through these points 
of division draw horizontal lines cutting the 
semi-circumference marked 3 (Fig. 390) in the 
points /,, 7,, 7,, 7; and also cutting the center 
line « yin the points D,, D,, Dy, D;. Also 
through the ends F’'and G, and through the 
pointsd,,d,,d,,d,, draw lines perpendicular 
to FG ; and at any convenient distance from 
I’ G draw aline f, J, parallel to #' G, cutting 
the lines perpendicular to it in the points 7, 
Se Ses taste 20a s,,,, Onthe Ime 7, flay on 
a point 7, ; the distance between points /, and, 
must be equal to the length of the line J, F, 
in Fig. 390; on the line f, d, lay off a point 
i, ; the distance between the points 7, and 7, 
must be equal to the length of the line 7, Dy. 
In asimilar manner make the line f, 7, equal 
tod, D, ; f, t%, equal to 7, D, > f, +, equal 
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Fig. 389 
ferences represents the end view of the smoke- | line « y (Fig. 890) and the point ¢,, in which 7, D, ; andy, 7, equal to 7, Dy. Join the 


box sheet S S, (Fig. 389). In Fig. 890 the 
lines J, Y, J, Dg and the are J, J, are the 
boundary lines of one-half of the lower dia 
phragm plate; and since the line # G@ in 
Fig. 389 and the plane /, /’, J, D, in Fig. 
390 represent one and the same surface, it 
follows that the point /'and the line 7, F’, 
must lie in one and the same horizontal line ; 
and for a similar reason the point G@ (Fig. 
389) and the line 7, D, (Fig. 390) must also 
lie in one horizontal line. Again, in Fig. 390 
we can only see the edge of the upper dia 
phragm plate, the line /, -’, representing its 
lower surface, and the parallel line above, 


the upper surface of the same plate; the 
netting, of course, extends from the latter 
line to the semi-circumference which repre- 
sents the inner surface of the smoke-box. 
The two outer semi-circumferences are drawn 
in full, because there is nothing in front 
to hide them; a large portion of the two 


inner ones is dotted, because that portion is 
hidden by the netting and diaphragm plates 
In all 


phragm plates and netting are cut to the 


tirst-class locomotive works the dia- 


correct shape before they are placed in the 
smoke-box ; here then the question will arise : 
How shall we proceed to lay out these plates 
or in other words: How 


and netting ? can 


we tind their correct boundary lines ” 





the upper surface of the plate cuts the semi 
circumference marked 1. From the point a, 


on the line 7, a; lay off a point a, ; the dis 


tance between these points must be 
the 


equal to 


horizontal distance between the center 
line « y and the point @,, in which the upper 
surface of the plate cuts the semi-circumfer 
And lastly, from the point 
the 


distance between these two points must be 


ence marked 2. 


@, on the line a, 


« @, lay offa point a, ; 
equal to the horizontal distance between the 
center line wv y (Fig. 390) and the point in 
which the upper surface of the plate cuts the 
Through the 
horizontal 


semi-circumference marked 38. 


points a, ,@,, a4, draw lines as 


3° 5 
shown, Then the lines a, 6, b4;, G5 ¢, ¢;, 
a, 3, 6, B, and A, By, will be the lines to 
which the plate must be cut. The fact which 
may be overlooked, is that the depth a; > of 
the first notch (Fig. 389 A) must be greater 
than the thickness of the flange of the flue 
sheet ; and the depth a, ¢ of the second notch 
the the 
because higher the 
the 
smoke box, the greater will be the differences 
in the lengths of the lines 


ad. 


thickness of 
the 
placed 


must be greater than 


boiler course 7’ ; 
diaphragm plate A Bis in 


As (Ig, 4 (ts, Ue 


In tinding the boundary lines for this plate, 
we have assumed that there are no rivet heads 


points 7,, 73, 73, 74, 7, and ¢, by a curve ; the 
lines f, 71,6 ¢¢, 1, and the curve will be 
the boundary lines of one-half of the lower 
diaphragm plate ; the other half of the plate 
will, of course, have to be cut to the same 
dimensions, 

To tind the shape of the netting D #, Fig. 
389, we proceed in the following manner : 
At any convenient distance from # Ddraw a 
line 7, 7, parallel to the former. Divide D 
EH into any number of equal parts, say five, 
and mark the points of division ”, #3, “4 M5. 
Through these points of division, and also 
through the extremities ) and # draw lines 
perpendicular to ) #, cutting the line /, / 
in the points / , 7,, 7 


6 
ete. Again, through 


ig, ete., draw hori 


3° 
the points of division n,, 


zontal lines cutting the semi circumference 
marked 3 (Fig. 390) in the points W,, Wg, ete., 
and also cutting the 
the points V,, N;, ete. Now make /, m, 
(Fig. 3889 C), equal Ny M, (Fig. 390); 7; ms 
equal to.V, M, ; l,m, equal to_V, W,, and so 
on, 


center line x y in 


Join the points /,, ##,, m3, ete., by a 


curve. Ina manner precisely similar to the 
foregoing, find points in, and draw the curve 
/, m, on the other side of the line 7, 7,. The 
netting will then have to be cut to the curve 
m, 4, ms and the straight line m, m,¥. 


Comparing the method employed for find 
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ing the shape of the netting as shown in 

389 C, and also the method employed 
finding the outline of the lower diaphr 
plate, Fig. 389 B, with the method give 
Problem 73, for finding the curve interse: 
shown in Fig. 376 (59th paper), it will be 
In Prot 
73 we had to deal with geometrical solids 
our present problem we have to deal 

mechanical objects ; 


that these methods are identical. 


yet the principles 
volved in the solution of our practical | 
lem are the same as those established in 
theoretical problem. 

Directions.—On one of the smaller sh 
(15 x 20"), draw a longitudinal sectior 
an extension smoke-box, as shown in | 
389. Then find the true form of the 
phragm plates and netting, according to 
method given in our problem ; use 14 i 
scale. . 

Note.—The different views of the smoke-} 
etc., given in connection with this probl 
are all connected. This was done to sh 
clearly the principles of the method emplo) 
in finding the required outlines. When w 
of this character has to be laid out ip 
boiler shop, the method here given is in 
wise changed, yet the number of lines wil 
considerably less, as will be shown in 
next paper. 

It should also be noticed that in the for 
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ing problem we have had to deal with co! 


iT 


m 


} 


paratively rough work, and consequently w: 


have laid out the diaphragm plates and m 
ting so as to make only one of their surfa 
touch the sides of the smoke-box. In pr 
tice we often meet with cases of similar ch 
acter, but in which a more perfect conta 
between the objects is required. An exam 
of such will be also given. 


iin _ 


A serious and quite unprecedented m 
fortune has happened to the sloop Nymph 
which is completing for commission at Port 
mouth. The vessel, which was laid down 
July of last year, was only floated out 
dock a few months ago. At the time t 
water was admitted, the after and upper p: 
tions of the hull, as well as the rudder, w« 
coppered, the ends of the propeller shafts 
which the twin screws are fitted being co 
ered with paint to prevent their rustin 
When, on Wednesday, the water was pum 
ed out of No. 1 dock, whither the sloop h 
been taken to be prepared for her 
trials, by the Greenock Foundry Compan 
an alarming state of 


stea 
things was discovere: 
While she was in the ship basin the wat 
seems to have percolated through the comp 
sition, and set up a powerful galvanic batte! 


Asal 


between the copper and the steel 
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So Ee eT : = 
su!', the exposed parts of the propeller shaft- 
inv are seriously damaged, ruts an inch 
proad having been eaten out of the steel in 
sore places as though gouged with a chisel. 


Tic key pieces are bitten away at the sides | 
wiile deep holes are everywhere visible. 
Tl. propeller shafts are 45 feet long, manu- | 
fa tured out of a single ingot, and the injury 
js so great that new ones will probably have 
to be fitted. Where the nuts screwed into 
th ends the threads are ina state of perfect 
preservation, and had the usual precaution of 
covering the exposed surfaces with zinc caps 
been followed no harm would have been sus- 
tained.—Hngineering. 

ae “a 
Force in the Steam Engine, and its Re- 

lation to Smooth Running. 
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as to its nature and the amount of irregu- 
larity. 

In Fig. 1 let the circle represent the path of 
the crank piu of a stationary engine. We will 
take 
suppose that the length of the connecting rod 


A C Mas the line of engine centers, and 


is three times the leugth of stroke, as is good 
practice. Then setting a pair of compasses 
to three times the diameter of the circle, and 


resting the point at A, we may mark an are 


|at A’, which willrepresent the position of the 


center of the crosshead pin at the beginning 
of the forward stroke.* Keeping the same ra- 
dius and setting the point at C, we may mark 
an arc at C 
crosshead pin center at the beginning of the 
backward stroke. Now divide this distance 
C’ B, and the point midway between them, 


, Which gives the position of the 


FORCE IN THE STEAM 


| / 
By Pror. Josep E. TorRREY. DB 
THIRD PAPER. | 
In the two previous papers I have confined | 
myself to the consideration of the steam zal 4 \ 
forces as we find them operating in the steam C \ O f 
encine, and if we could assume certain im- \ } 
possible conditions, that would be the ‘ con- ; | 
clusion of the whole matter.” But, unfortu- 
nately, we are confronted at the outset by D1: 
certain conditions and facts which render the , 
investigations thus far considered, by them- 


selves, worthless. In the first place, we have 
rectilinear (or straight line) motions in case of | 
the piston and rod, crosshead, ete., which 
transformed into rotary motion at 
the tly-wheel. Thus far nothing has done 
the work better than the ordinary crank, and 
although there may be a slight loss of power 


must be 


by thisarrangement, it is doubtful if anything 
will ever replace it. In the second place, the | 
reciprocating parts (piston, crosshead, ete., 
etc.,) possess weight. This second fact is the 
fact that compels the consideration of a sec- 
ond class of forces, previously mentioned as 
the inertia forces. 

First: What is inertia ” 
fine it by giving, in simple form, the funda 
mental law of motion. Here it is: 

A body at rest will remain at rest forever 


lam going to de- 


less acted on by some erte rnal fore : 

A body in motion in a straight line will re- 
win tin motion at the same rate, and fore ver, 
unless acted on by some exte rnal force. 

It follows from these simple laws that it 
takes power to start a motionless body, and 


or B, will be the position of the crosshead 


pin at midstroke of the piston. But on set- 


| ting the point of the compasses, with radius 
| AA’, at -B’, 
| that it does not pass through D, but through 
}a point B back of D, so that when the piston 


and marking anarc 0 B, we see 


is at the middle of its stroke the crank pin is 
not at the middle of its stroke yet. Now, 
with well-balanced pulleys, such as all en- 
gines have now, the crank motion can be re- 
It follows, 
then, from the figure, that the piston makes 
half of the stroke while the crank 
pin makes less than half its motion for the 
stroke, and that the last half of the forward 
stroke is made while the crank makes more 


garded as practically uniform. 


forward 


than half its movement. That is, the piston 
motion is faster at the back end, or head end 
of the stroke, than it is at the front or crank 
Considering the backward stroke in the 
same way, we shall find that the piston mo 
the crank end the 
Accordingly, adding 


end. 
tion is slower at than at 


j head end. 


that it requires force to stop a moving body ;; | 


and it is not a long or difficult step to the | 
conclusion that : if a body is started from a_| 
state of rest and give na certain ve locity, it | 

tuke just as much power to bring the body | 
This | 
statement, moreover, is not theory only, but | 
practical truth, and the natural outcome of | 


te st as it did to give itt that ve locity. 


sound mechanical principles. 

In view of this, what shall we say of the 
statement recently published in certain papers, 
that it takes much greater power to stop a 


moving train than to start one? And yet 
this is not an extraordinary case of a delusion 
ng from an imperfect recognition of 


damental principles. 

[n pursuing our investigation of the action 
he inertia forces, we must remember that 
ire, at present, only studying them with 
tion to smooth running. The problem 

re us is to determine how, and to what 

nt, these forces act to mitigate the shocks 

h are, as we have seen, so disastrous 

liyst, we must see how this force of inertia is 

ibuted throughout the stroke, Evidently 
are two things to be done : the piston, 
head, ete., must be started from their 
ion, and quickly set in rapid motion, 
must afterwards be checked and finally 
at the end of the stroke. <A 


ty glance would, perhaps, lead one to say 


ight to rest 


the force required to start the recipro 
ng parts would be the same at both ends 
the stroke, and that at the middle of the 
n stroke the parts would be in full mo- 

and hence there would be no inertia 
eatall. Unfortunately for steam engine 
ders and designers, this is not so. It is 
of the unfortunate results of having to 
sform straight line motion into rotary mo 
that it results in an irregular motion of 


piston, We will now study this and see 


me 
Y 


Li iy 
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that that part of the piston motion which lies 
at the right of B’ is made more rapidly than 
the half which lies to the left of B. It will 
readily be seen that, knowing the length of 
stroke, length of connecting rod, and revolu 
tions per minute of any engine, it is easy to 
determine, by means of a drawing made to 
scale, the average piston specd for both halves 
of a single stroke. 

Let us illustrate by an example : 
making 100 revolutions 
per minute, length of connecting rod 6 
cranks. Referring to Fig. 1, 
CA=88 
4 1 then CA = * 


line of engine centers ( Mand the perpen 


Suppose 
an engine 18 x 88 
make the circle 


on some convenient scale—say 


inches. Draw the 





* By forward stroke is meant the stroke during 
whicn the crosshead moves away from the cylinder 


up, we see 
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dicular D D’. Then the points D and D 
will be the crank-pin positions at the middle 
of its movement. Take now a radius, with 
the compasses, equal to three times the length 
of stroke = 


the same scale as was adopted. 


6 times the length of crank, on 
Then resting 
the point at C, mark an are C’ ; then resting 
the point at A, mark an are A’. 
A and A’ are the crosshead pin positions for 
the two ends of the stroke. the 
point at D and markan are //', crossing the 
line of centers at F. 


The points 
Now rest 


This point will be the 


) 


well-known Brown & Sharpe universal grind 
ing machine, even to the details, the state 
ment quoted above will scarcely be disputed 
in this country. 

<=> - 


LETTERS FROM PRACTICAL MEN. 


A Tool Lifter for the 
Editor American Machinist : 
I send you a sketch of a device for raising 
the tool ona planer, when cutting a T slot. 
I think it is a good deal better than fastening 


Planer, 


point where the crosshead pin will be when the clapper of the planer or the tool. It is 
the crank has completed half its throw. Now. simply a piece of flat iron, thick enough to 
carefully measure the distance A’ #,remem- allow a 8 set screw to work in nicely. I will 


bering that 4 1’ by our seale, Divide 
E by 8§", or the whole 
stroke, and the resulting fraction will be that 


this distance A 


h 


big. 1 


ENGINE. 


executed 
half of the 
forward stroke. For instance, suppose in the 
Di 
That is, while 


part of the piston stroke which is 
while the crank makes the first 
present case the distance A’ FH was 
viding *%° by 33, 
the crank makes 


we get 15. 


its stroke, the piston makes 1§ of its stroke, 
Or, expressing the same result in inches, we 
that the distance A 


this on our scale 20 


saw above Eiwas °o 
of the stroke. 

It will be seen that this irregularity of the 
piston motion increases as the length of the 
connecting rod decreases, and decreases as 
increases in length, till 
finally, when the rod is infinitely long, it will 
disappear. 


the connecting rod 


The practical effect of all this on the move 
ment of the reciprocating parts is that they 
have to be started quicker at the back end 
than at 
the inertia force, or resistance to motion. is 


the front end, and consequently 





‘OR THE PLANER 


vreater at the back end than at the front end. 
Again, on the back stroke the reciprocating 
parts are moving faster as they approach the 
back end, and consequently their inertia, or 
will be greater at 


resistance to being stopped 
the back end than at the front. To sum up: 
Inertia is always greatest at the back end of 


the stroke. 
ee 


The Practical Kugine (of 
issue of September 21, illustrates and de 


London), in its 


universal grinding machine, built 
Smith & 


stated to possess *¢ 


scribes a 


by Coventry, Salford, which is 
several novel features that 
especially recommend it as a tool for an en 


gineer’s workshop.” Since the cut and de 
scription of its functions show that the ma 


chine is almost an exact reproduction of the 


omit sizes, for of course it must be made to 
suit size of tools used and depth of slot cut, 
The lugs for the serews are bent at right 

angles, soit will go over the tool, 
the 
points sharpened so they will 


and set serews have their 
work in center punch marks on 
the tool. It is put on the back 
of the tool; then, when the tool 
uw goes through its cut, this device 
swings on its centers away from 
the tool, and slides over the top 
of the then at the end 


of the stroke it swings to its 


work :; 


place against the tool again, 
and as the work comes back 
strikes against it and lifts the 


tool up, causing it to slide over. 

Most all machinists know what a trouble it is 
then, if 
wreck, 
and if that don’t happen, the cutting edge of 


to hold the tool rigid in its place ; 
it happens to get loose, there is a 


the tool gets dull very soon, on account of 
being pressed close to the work on the back 
stroke. WORKMAN, 

Johnston, Pa. 

|We think po planer man will fail to see 
that 
What little trouble and expense is involved in 
making it, 


here is a device worth far more than 
Some planer hands always lift 
the tool by hand on the back stroke when 
doing such work, and we think that, where it 
is possible to do so, it is much better than to 
but 
either way it is very liable to catch, and when 


fasten the tool and let it drag throuch : 


it does the consequences are not usually very 
pleasant. Here is a the use of 
which all trouble of that kind can be avoided. 


device by 
By having room enough between the lugs, and 
making the set screws sufliciently long, it can 
be thrown over to one side or the other for 
or left-hand 
most any tool not to let it rub over the work 


right tools. It is better for al 
on the back stroke, especially when taking a 
finishing cut with a heavy tool ; and devices 
have been applied to planers for automatically 
lifting the clapper at the beginning of the 
back stroke, in order to prevent the tool rub 
bing over the surface of the work. In having 
the engraving made we took the liberty of 
changing it slightly, so as to make it in the 
form shown instead of making itof one piece 
of sheet metal, bent into shape. In this form 
the piece tapped for the set screws may be 
of iron, bent into shape and finished, with a 
piece of sheet steel riveted to the inside of it, 
which gives the advantage of a light, thin 
piece at the back of the tool, with ample 
depth of hole for the set screws. | 


Leveling Long Shafts—A Bad Engine 
Wreck About Vacuum, 


Editor American Machinist : 

I have been very much interested of late in 
the long line of shafting question, hoping 
that 
Supposing the line shaft to be 2,640 feet long, 


some one would tell how it was leveled. 


leveled with a straight-edge and level, com 
mencing inthe center and working both ways 
upon targets 10 feet apart, the shaft would 
the 


equal to its distance from the center of the 


form an are, radius of which would be 


above 
the 


earth, bringing the shaft in its center 2 


its chord, or in other words, bringing 


center of the shaft 2” higher than the ends, 
while the level would show that the shaft 
was level. 

I knew of a case where the head engineer 


of an electric light plant got dissatisfied and 
wanted more money ; the company would not 
left ; 


three engines, with an aggregate of 455 hors¢e 


pay it, and he results, the wrecking of 


power, and a loss of some thousands of dollars 













































































































within thirty days ; the prompt discharge of a 
new man, a whopping big bill for the electric 
light company. 
by it. 


Four parties were benefited 


engine companies got big jobs of repairs, and 
the company hired another man, paying him 
more than the old one had asked, So much 
for one change. 

Mr. Booth’s paper on the importance of 
vacuum is to the point. IT once set up an 800 
After I 
had it set up and piped, using about 100 feet 
of pipe varying from 10" to 4", I started it 
of This was not 
enough, so I sealed off the outlet and pumped 


horse-power independent condenser. 


and got but 25 vacuum, 


water in through the injection pipe until 
I had 20 pounds’ pressure, which I maintained 
while I went around witha piece of chalk 
and marked all the leaks ; 
one exception, where the 


these were, with 


irons were put 
in to support the core in the cast-iron fittings. 
I then the blank, up the 
pipes and started the condenser, maintaining 
a0 OF around with a 


pot of asphalt varnish aud sealed the leaks, 


removed heated 


vacuum while I went 


The result was, I very easily got 27", after 
that; a gain of 2” in about two hours. 
I like Mr. Booth’s suggestions of the 


barometer and table, and think I shall try it, 
as lam running a pair of 30°x72 
running 4 


Corliss 
engines, condensing, develop 
ing about 800 horse-power ; feed water 110 
vacuum 28+". I would like to ask one ques- 
tion right here: If the barometer was placed 
in the room as suggested by Mr. Booth, will 


it not give the density of the atmosphere in 


the room, and not that out of doors, leading 
one to err in his calculations ? = PACKING. 

Human and Machine Anatomy, 
Editor American Machinist : 

Apropos to the blunder of a designer men- 
tioned by Mr. T. P. Farmer, in your issue of 
October 20th, page 1, who built a machine 
which could not be conveniently handled on 
account of not being adapted to the anatomy 
of the operator, I will say that I never think 
of being without several human models in 
my drafting-room—made to the various scales 
pertaining to the drawings on which they are 
used. These are constructed of pasteboard, 
cut out with a profile representing a vertical 
‘*fore-and-aft” section of an average sized 
The different pieces of pasteboard are 
jointed together with an ordinary eyelet at 


man, 


the neck, shoulders, elbows, hips, knees, and 
middle of back. There are, of 
course, two arms and two legs. They need 
not be very accurate, and take but a few 
minutes to make. Sucha model can be laid 
upon a drawing of the proper scale, and the 
relative positions ascertained of treadles, 
tables, hand-levers and 


sometimes 


various projecting 
points, thus avoiding interferences and adapt- 
ing handles, treadles, knee-levers, etc., to the 
anatomy of the operator, whom the model 
vicariously for the time 


represents being. 


The old hand got a better job, two} 
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was clear, and explained that it was 
trapped,” something that frequently happened, 


and that the air would hold it for some hours, | 


but that it would be all right in the morning, 
| This was about four o’clock in the afternoon, 
and the next morning the watchman reported 
that it came through 


ten o’clock in the evening. 


Afterwards I saw another pipe put down, | 
straight and level, but not so long, and when | 


| water was turned on, there was the same | 
| | 
| trouble. I have seen water turned on to} 
| street mains with but one 24’ hydrant open, 


and the water went through all right, and 


| . 
these are the only two cases of the kind that 


have come under my observation where the 
air has bothered, except sometimes in the suc- 
Here we often have 
trouble from air, probably from the same 


tion pipes of pumps. 


kind of air trap mentioned in the preceding 
instances. 

Another place where air in pipes gives 
trouble is in syphons, and the air in this 
case collects at the highest point, and acts as 
a closed valve. 

J. T. Trautwine mentions a case of this 
kind in his Pocket Book, with the method of 
trying to get rid of it with an air trap placed 
at the highest point, so arranged that, when 
the trap became filled with air, it could be 
shut off, and the air expelled by filling the 
trap with water, which in turn would prime 
the pipe and have a tendency to maintain a 
flow of water. The flow of water, however, 
would stop from an air collection in the pipe. 

Some time since, in conversation on this 
subject, a gentleman told the writer of a simi- 
lar incident mentioned by Mr. Trautwine ; it 
was his experience in carrying water toa 
dwelling-house. As there was an elevation, 
he carried it over by a syphon, and as he had 
been liberal in giving a pipe of large area up 
to the top of the elevation, he thought he 
would economize by finishing with a smaller 
pipe. The result was, that the flow of water 
was not of long duration. After becoming 
thoroughly satisfied that it was impossible to 
maintain the flow, before giving up entirely, 
he took out the small pipe, and in its place 
put in one larger even than the one leading 
to the elevation, and had the satisfaction of 
seeing the flow of water maintained fairly 
well. 

By allowing a small opening at the lower 
end, so as to keep a small stream constantly 
running, is an improvement over shutting it 
off tight. W. 

Waterbury, Conn, 


EK. CRANE. 


Cutting Cold Steel, 
Editor American Machinist ; 

In to J. G., Westchester, N. Y., 
about cutting hot and cold steel, I would 
state my experience, which goes to prove 
that you must run the saw slowly for cold 
steel, and not at a high speed. 


answer 


For hot steel the saws are usually about 





Models of horses and other animals used with 
machinery can obviously be made in the same | 


way. Other sections than the one mentioned | 

| 
can, if desired, be shown. For instance, “| 
man can be shown in back or front view 


when used upon similar views of machines to | 
be operated. 


OBERLIN SMITH. | 
Bridgeton, N. J. 


Air in Pipes, 


Editor American Machinist : 


Among the unexpected things that happen | 
is the flow of | 
the 
into a newly laid pipe, eight inches internal | 


water in pipes. A few years | 


ago writer witnessed the water turned | 
diameter, and some three hundred feet long, 
This pipe had a downward inclination of 
possibly one foot in one hundred, and only 
one bend, and that on an angle of perhaps 
15°. At the lower end of this pipe was one 
six-inch outlet, and one four-inch. The six 
inch outlet was divided into two three-inch and 
five one-inch outlets, and these were all wide 
The 
feet, and when water was turned on it seemed 


open, head of water was some eight 
as though it would rush right through, but it 
did not, After waiting some time, I ventured 
to suggest that a gasket without a hole had 
been left in some flange joint, but the mechan 


ic who did the job said that he knew the pipe 
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3 6 to 4 6° diameter, and run at = high 
speed (800 to 1,000 revolutions per minute), 
The teeth are simply punched out, and when 
worn, re-punched, For cold steel, both band 
and circular saws are used, and the speed is 
100 to 800 feet per minute. These circular 
cold steel saws are now much used for cut 
ting off the ‘‘head” of steel castings, and 
answer better and are quicker than the older | 
method of cutting off in the lathe or slotting 
machine. ERNEST W. Naynor. 


Literary Notes. 


RETICAL AND PRACTICAL: With examples of 
the latest and most approved American practice in 
the design and construction of Steam Engines and 
Boilers of every description. 
Machinists, Boiler 
By Emory Edwards, M. E 
seven engravings. 
saird & Co., 


For the use of Engi- 
Makers and Students. 
Illustrated by sevent y- 
Philadelphia : Henry 

810 Walnut street. Price, $2.59. 


neers, 
Cary 


Inthis work the author treats the theory of 
the steam engine, combustion of fuel, forms 


‘* gir- | 


with a rush at about | 
| 


| screw to a standard size, and that is in case | 
according to what is being cut, and varies from | 
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| ; 7 
shown in Fig. 5, as previously e. 


eter 
| steam boilers are given, and tules for finding | plained. When there is an even number < 


the mean pressure of expanding steam, etc. 
Different forms of modern steam engines are 
considered. 


thread spirals, a thread, or a cut, will alway 
be found on opposite sides of the screw, a 
illustrated in Fig. 10. In thiscase we simp] 
replace the measuring point G, Fig. 5, by 
wider one—one wide enough to teach bv 
two threads, as shown at G, Fig. 10. Thi 
leaves the principle of adjusting the instru 
ment the same as before—adjusted to rea 
zero when the points G and H are in conta 
with each other. The reading of the instru 
ment, in this case, will always be the exac 
diameter of a sharp ‘‘ V”-threaded screw 
To find the correct reading for a U.S, stand 
ard thread we must add one-quarter of thi 
depth of a sharp “ V ”-thread to the diamete: 
of the screw ; that is; the 
Reading = Diam. of screw + .2165 x pitch 
The pitch in this case is the distance be 
tween two consecutive threads, 


Considerable space is devoted to 
In the 
appendix various subjects connected with en- 


steam yachts and their machinery. 


gineering practice are considered. 

The Elements of Hlectrie Lighting, by 
Philip Atkinson, A. M., Ph. D. As stated 
in the preface, ‘‘ the object of this volume is 
| to meet the demand for a complete, compre- 
hensive treatise, setting forth the various facts 
pertaining to electric lighting, in plain lan- 
guage, devoid of technicality and perplexing 
mathematical formule, from which business 
men, mechanics, and those who have the care 


| 


and management of dynamos and lamps, as 


| well as general readets, may gain a knowl- 
edge of the principles and construction of and is ob 
tained by dividing the lead of the screw by 
the number of thread spirals. 

Example: What is the reading for a screw 
1’ diameter, U.S, standard thread, doubl 
threaded with 4" lead ? 

Ans.—Pitch = 4" + 2 = 4" ; henee 
Reading = 1” + .2165 « 4 = 1.054135. 
My attention having been called to som 

errors in the third column (reading of instru 
ment for U. 8. Standard thread), 
III, under date of October 138, I will repeat 
the table here, giving the dimensions correctly 
to six places of decimals. 


Tas.e Il, 


the apparatus by which this light is produced, 
and of the nature of that invisible, intangible 
agency which isits prime cause.” It is a book 
which will be welcomed by those who for 
any reason wish to get a good and clear idea 
of the construction of electric lighting ap- 
paratus, and of the principles governing its 
construction and use, yet who have not the 
time or opportunity for deep mathematical or 
technical investigation of the subject. The 
first chapter is devoted to an explanation of 
the accepted theory in regard to the nature of 
electricity ; after which follow chapters on 
The principles of the dynamo; Alternate 
current dynamos ; Direct current dynamos ; 
Electric terms and units ; Electric measure- 
ments; The arc lamp; The incandescent 





Reading of Instrumenl. 
Diam. of Threads 














. ° Scere < ) - os 
lamp; The storage battery ; and Electric dis-| *°'®¥: Per Inch." - 
. ‘ sa . , ‘ U.S Standard.| “ V Thread 
tribution. The publisher is D. Van Nostrand, 
New York. 5 3 
34... 20 . 217525 . 206700 
———— +<>e —- --— 5-168 18 276417 264359 
34... 16 334406 .B20875 
<x 7-16.. 14 391107 375643 
$ ee eee 13 450088 433385 
> 9-16. 12 508375 490333 
a 11 565955 546273 
%4.. 10 685050 663400 
%.. 9 802823 V78778 
. SRS 8 918812 891750 
11g. ? 10 1.001286 
1%4.. 7 1. 1.126286 
13g. . 6 1 1.230667 
1g 6 1 391750 1.355667 
| 164. Blo 1 506909 1.467544 
| 1% 5 1.620100 1 576800 
| 1%. 5 1.745100 1.701808 
a 414 1 ROG6H7 1.807556 
| 





The original table is correct to within less 
than one-half of one-thousandth of an inch, 
which is near enough for general practice, but 


Vig. 10 


Original Diameter of Taps and Bolts. 
the present table, it is hoped, will suit even 


3y PEDRO. Ss 
the most fastidious. 





The third column of the former table was 
not calculated from the formula (2), given 
October 18, but was obtained from a table 
of screw threads in ‘‘ Nystrom’s Pocket Book 
of Mechanics,” page 868, 18th edition, One 
column of this table gives the diameter of 
the screw at the bottom of thtead. Sub 
tracting this from the diameter of the screw 
gives the double depth of the thread, one-half 
of which, subtracted from the diameter of 
the screw, gives the diameter, d, at the center 


In treating this subject in the AMERICAN 
Macuinist of October 13, single-threaded 
considered. Multiple- 
threaded screws are never used for general 
purposes, and hence the subject is not worthy 
of much attention this line, 
these screws are generally used 


screws only were 


on Since 
only for 
special purposes, it makes little or no differ- 
ence whether they are made to some standard 
size or not. If the nut is fitted to the screw, 


ar we have all that is required, 

There is only one case I can think of in which | of thread, or the reading of the instrument. 

it seems desirable to keep a multiple-threaded | The diameter at the bottom of thread be- 
|ing given in this table only to three places 

of decimals, the results obtained from it are, 

therefore, proportionately inaccurate. 

The third column of Table I was obtained 
from the same source, and this table is, there- 
fore, slightly inaccurate, but as the discrep 
ancy is very small, and this table was used 
only to find the angle T, Table II, of the 
measuring points, or rather to indicate how 


ice LETSA, 





where machine 
which is manufactured in large quantities, on 
the interchangeable system. In that case—if 
it is not a square-threaded screw, which it is, 
-there is a better 
method for measuring the diameter than that 
presented by Jarno in the AMERICAN MA 
CHINIST Of September 29, 188s, 


such a screw is used on a 


in nine cases out of ten 


In developing this subject it has been a} it can be found in any case, the result is prac 
tically all right. 

The present table was calculated from the 
formula. 


special study of the writer to avoid, as far as | 


possible, the use of loose pieces or accessories 


to the measuring instrument for adjusting it. 


| 


There is nothing so convenient to keep in aoe 


proper adjustment as the ordinary micrometer 
caliper, where the points are 
simply brought in contact with each other 
when the This principle | 
has been retained in the screw micrometer il- 
lustrated in Fig. 5* 


In England a tire is made for the wheels of 
road vehicles, which, instead of being of uni- 
form width, is made wider at intervals of a few 
inches, the object being toavoid the breakage 
of wheels and axles when coming against the 
side of street car rails. 


measuring 


scale reads zero. 


, and need not be discarded 





and construction of boilers, boiler economy, 
economy in the use of steam, and kindred | 
subjects connected with steam engineering, | 
The different parts of the engine are treated 
of in detail, and the same is true of boilers : 
valves and valve motions are discussed, one 
chapter being devoted to ‘* How to set a slide | 


in case of multiple-threaded screws. On all 
multiple-threaded screws having an odd num- 
ber of thread spirals, a thread will always lie 
opposite a cut or space, as shown in Fig. 38, 


The shoulders between the wide and nar 
row parts are sufficiently abrupt to make the 
wheel mount the rail as soon as one of the 
with it, and the 
sliding and sidewise pulling, which is the cause 


shoulders comes in contact 
and can be measured with the screw microm 


of so many wreckages of carriages and wa 


;ous 
| jn cities, is avoided, 


* For Figs 
13, 1888. 
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Practical Details of Blacksmithing. 


By B. F. SPALDING. 


ULTIVATOR SHOVELS—GAUGING IRREGULAR 
SIZED PIECES—HEATING STEEL—DRAWING 
BEVELED EDGES—BENDING WITH °° BULL- 
DOZER ”’—ADVANTAGE OF VARIABLE SPEEDS 
—BENDING AND STRAIGHTENING WITH 
DROP. 





A small agricultural machine for shallow 
iltivation, intended to be drawn by one 
rse only, and termed a garden cultivator, 
put upon the market by a number of differ- 
it makers, at a very small profit, and great 
forts have been made to produce it cheap- 
, in large numbers. 

The pieces of steel for making the shovels 
a lot of these came from the steel makers, 
a shape similar to that shown in Fig. 1, 
except that the bevel was not made around 
the edges, and there were no holes in them. 
The first thing to do to them was to punch 
the square holes for the attachment bolts. As 
the plate was to be made into an oval, re- 
versible shovel, it was desirable that the hole 
should be midway on a line passing from 
point to point. There would have been no 
difficulty in gauging this, if the pieces had 
come uniform in size and shape ; but although 
there were 10,000 in a lot, they were cut at 
the mill with dies which left nothing to be 
desired in the way of variety, either in shape 
or size. They were cut out by a man with 

a good eye.” That was evident enough 
from their very general resemblance to each 
other ; but when a number of them were laid 
together, and compared, they revealed the 
startling disclosure that this man’s personal 
equation was subject to erratic and spasmodic 
aberrations, irregular in their effects, and un- 
equal in their operations. This had caused 
variations of three-quarters of an inch in the 
length and breadth of the pieces he had cut, 
and made it impossible to punch them central, 
if they were gauged with fixed gauges from 
one end, and one side. 

To overcome this difficulty, two springs of 
equal pliability were used, one at each end, 
the arrangement being essentially as shown in 
Fig. 2, where A represents an adjustable bar, 


bent up on the ends, to which are attached 
the gauge springs B B, which are movable 
for adjustment forward and back, and which 
hold between the V-shaped depressions at 
the ends, the points of the shovel C, which, 
after being punched, is pulled off from the 
punch by the ‘‘ take-off” D, which is secured 
by the same strong bolt that holds the adjust- 
able bar A. 

The spring on the right-hand side is set 
with the top a little higher than the bottom 
f the ‘‘ take-off,” and that on the left is set 
with the top a quarter of an inch lower than 
bottom of the take-off. The effect of 
this arrangement is that, as the piece lifts up, 
it rises over the spring at the left, while there 
is still tension from the right-hand spring 
ivainst the punch, and therefore, when the 
punch is withdrawn clear from the hole, the 
pring releases itself by throwing the piece 
ut of the way, leaving clear the space for 
the insertion of the next piece. It will be 
noticed that, as it is held and gauged by the 
points, the piece will always be struck by the 
punch in the same place, relative to them, 
ind if it is set right, will make the hole mid- 
way on aline drawn from one to the other, 
notwithstanding there may be considerable 
ariation in the sizes of the pieces. 

After punching, the next thing to do to the 


the 


time, and detrimental to the quality of the 
steel. 
All steel makers who have any pride in 
their reputation cry out loudly against the 
practice of taking ‘‘soaking heats.” It 
very bad practice to retain steel for any | 
length of time even at a red heat, because 
while in this state its pores are open, and it 
will be very likely to get something or other 
into them which will not all go out when it, 
cools, and they again become closed. This | 
foreign matter must therefore be retained, 
locked up in the substance of the steel. What- 
ever this may be, it is very certain that the 
steel is of greater value without its presence. 
It is not thought that convincing proof has 
ever been given that avything more is needed | 
in the elementary constitution of good steel | 
than iron and carbon. Whatever is more | 
than this, cometh of evil. Even the hydrogen | 
which is shut up in the iron, which is ob- | 
tained by electro-deposition, is deleterious. | 
What then must the steel suffer, and what | 
will it be good for, if it is kept at a red heat in | 
an atmosphere of sulphuric and phosphoric 
| 
| 
| 
| 


1S 


fumes, intermingled with so much penetrat- | 
ing free oxygen, that scales form all over the | 
steel, of sufficient thickness to cling together, | 
and come off in a solid sheet ? It is claimed 
that the presence of manganese, which it is 


} \ 











Fig. 5 




















now thought proper to introduce into the 
general run of steel, isa preventive against 
its shutting up oxygen, but that this active 
agent penetrate to extent 
made manifest by the scale which is formed 
by its combination, and also by the fact that 


does some 


long exposure to a red heat makes the steel 
brittle. This is evidence that something has 
come between the particles of combined iron 
and carbon, which keeps them apart and 
militates against their firm cohesion. 

The proper way to heat these shovels, there 
fore, is to always ‘‘ keep the heat coming,” 
as the blacksmiths say ; that is, to have the 





hovels is to draw the bevel on them at the 
rip-hammer. As this bevel extends all the 
vay around the blades to form the edges, it 
s necessary to heat them all over. In order 
» make good, cheap blades, the steel of 
vhich they are made should be high in tem- 
per in its natural condition, so that they may 
be hard enough for the purpose, without un- 
dergoing a separate operation of hardening ; 
ind to protect this highly carbonized material 
from the injurious effects of too high a tem- 
perature, it is necessary that care should be 
taken not to heat them any hotter than will 
just suffice to enable the operator to draw out 
i Shovel at one heat. The hammer should be 
energetic enough to do this at a fair heat, 
for a second heating would be a waste of 


work constantly getting hotter, and when the 
right heat is reached, take it out. To do this 
|when three or four pieces are to be taken 
| out per minute, requires that the fire shall be 
capacious enough to hold the number of 





pieces needed to be in heating, so that there 
| may be no occasion to have a very fierce fire, 
| If there are only four pieces in the fire, and 
|there are to be four taken out every minute, 
| the fire must be fierce enough to heat a piece 
|in a minute, and to do this it will be so hot 
that the piece would be overheated if allowed 
to remain, subject to its action, for half a 
‘minute longer; while if there are twenty 
| pieces in the fire, it need be only hot enough 
ito heat a piece in five minutes, to yield four 
| hot ones in a minute, and if, by accident, one 


| ‘* blooming ” 


|anvil block, and the trip-hammer man, with 
ja pair of tongs in each hand, seizes it and 
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of these is allowed to remain ina half of a 
minute longer than usual, it will still 
within the limits to which it may be heated 
without suffering injury. 

In fierce fires, the points and thin places of 


be 


the objects submitted to their action receive 
accessions of heat faster than the conductivi- 
ty of the metal is capable of conveying it to 
the thicker 
places are liable to become injured by over- 


parts, and consequently these 


heating. 
The rule 
economical as well as prudential considera 


for heating steel, which best fits 


tions, is: heat as rapidly as is consistent with 
perfect safety. This sometimes requires very 
slow heating. 

It intimated that the 
which, in the common air, is blown up into 
the melted 
does not all go through, is never thoroughly 


has been oxygen 


mass in the Bessemer converter, 


eliminated, but that some of it remains inthe 
material, like the gas in aerated bread, which 
was at one time made by a somewhat similar | 
patented process. 

Whether any process which attempts to 
avoid producing this effect by introducing 
the purifying, refining, and consuming oxy- | 
gen, by blowing it down into the molten | 
metal, instead of up through it, will prove a 
success, is a problem which is 


|now being worked out at considerable ex 
Zi | pense, but, however it may be solved, the 
| whole question recognizes the fact that there is 


danger to the good qualities of the steel, even 
in the admission into its substance of so pure, 
but active an element as oxygen. 

When the shovel blade has arrived at the 
right heat, it is laid by the heater upon the 


| holds and works it around upon the flat lower 
| die of the trip-hammer in sucha manner that | 


the beveled upper die, striking upon it, will | 


give the proper slope to the edge all the way | 


around it. The bevel sometimes made 


Is 


. . 7 . . | 
| with a drop, instead of with the trip-hammer, | 


in which case the dies make the bevel all the | 
way around at once, with a few blows, with- | 
out having the position of the plate changed. | 
To do this, however, it is of great advantage, 

if not absolutely necessary, to have the blades | 


| of uniform size before they are operated upon; 


asa small one, or one that was irregular in | 
its form, would not receive the full impres- | 
sion of the dies, and would be imperfectly | 
shaped. | 

In working the bevel under the trip-ham- | 


;mer, there is some trouble about getting the 


1S | 


points evenly balanced, as the drawing of the | 
first 


This is not the case with 


bevel on one side tends to throw the | 
point to one side. 
the drop, and would not be under the trip 
hammer, if space on the die could be afforded 
to receive a special impression, in which to 
form the point, with both sides beveled at 


one operation. 


the exercise of quick perception. enables the | 


operator to produce a very fair looking job 
with trip-hammer dies, shaped in- cross-sec 
tion as shown in Fig. 3. 

The next operation to advance the forging 
of the shovels is the bending. As they have 
considerable curvature in both directions, as 
shown in Fig. 
bend them with satisfactory rapidity, than 


5, it requires more power, t 


can be exercised by the muscular force of 
one man. Either the horizontal bending 
machine or the drop will do the work to ad 
vantage. The dies for the horizontal ma 
chine, or ‘‘ bulldozer,” as it is called, are 
fastened to the bed plate and ram, so that 
they meet each other as shownin Fig. 4. The 
blade being heated to a uniform low heat, 


just red, is placed with the center hole on the 
guiding pin of the die, and the spring with 
an indented end bears upon the upper point 
lof the piece, holding it in its proper central 
position, until the movable die comes up and 
forces it into shape, when, as it assumes the 
curved form in bending, it becomes shorter, 
and the spring no longer impinges upon it, so 
that, as the moving die recedes, the spring 
stud in the illustration the 
bent plate off from the face of the die, and it 
is then easily and quickly removed with the 


shown presses 


tongs, and another plate which the heater 
has meantime placed in a convenient position 
is then put on to be bent, 


ticity even out of iron, not to say steel, 


Considerable practice, with | 


sap 
1 


With the machine speeded at six, or even 
at nine strokes per minute, each stroke can 
be caught as long as the heater has one al 
ways in position. Allowing three minutes to 
a heat would require that the fire should 
contain 18 pieces to turn out 6 per minute, 
or 27 pieces to get out 9 in the same time, It 
is better to have the machine speeded to 
catch every stroke, than to have it speeded a 
little too high. 
can just catch the stroke at six per minute, 
the 
quence is that he catches only every other 


For instance, if the operator 


and machine is run at nine, the conse 
stroke, which reduces the output to nine in 
two minutes, and thus the gain in speed is a 
loss in time. This is frequently the case in 
working a punch press, and has led some of 
the manufacturers of them to suggest to their 
customers the advantage to be derived from 
having their countershafting run at variable 
speeds by means of cone pulleys. Pressing 
the 


more work for the operator, but enables the 


down lock treadle at each stroke makes 
machine to have a quicker motion. 

In bending the shovels under the drop, the 
treadle is operated at every stroke, and as the 
blow of the hammer responds almost instant- 
ly to the pressure, they are brought into shape 
very rapidly, and the excess of force above 
What is used up in the bending, is spent upon 
the material, giving it some additional stiff 
ness, and in fact allowing the operation to be 


| performed at less heat, for this hammering 


seems to give a ‘‘set” to the metal, that is 
not obtained by simple pressure. 

But not take all the elas 
An 
experiment which proved this once, came 
my There 
pieces to straighten, which were 243 and 
from 18” to 380° in length. A drop with a 
hammer weighing 1,000 pounds, which had a 
fall of eight feet, was bought and fitted up 
with straight dies 18 


hammering will 


under observation. were some 


long, for the purpose 


lof knocking out the crooks, but it was found 


for the 
pieces with only a slight deflection, say an 
eighth of an inch to the foot, would retain it, 
or the greater part of it, without improve- 


that the scheme was not practicable ; 


ment from any amount of cold hammering. 
The dies used with the drop for bending 
the shovel plates were set as shown in Fig. 6. 
The plates were laid with the points placed 
in the indentions in the ends of the guiding 
springs, where they were held until the upper 
die struck them, and when they were bent, 
and the hammer had gone up, they were left 
and unconfined on the lower die, and 
were pushed off with the hot one in the tongs 


Its 


free 
of the operator, before he laid it into 
The die which 
was at 
the bottom, because of the greater facility 
with which it could be kept free from gather 
ing scales, the formed 
handy rests to lay the shovels on, in’ putting 


place between the springs. 


convex in its cross-section Was used 


and because ends 
them into place. 

After they were bent, it was found to save 
labor and time in the polishing, to have the 
shovels tumbled in the rattler until the scale 
was removed, after which the bolt holes were 
countersunk, and they were ready to be af 
fixed tothe handles, on which they were sub 
sequently ground by solid emery wheels and 
afterward brought to a finish on buff-wheels, 
With the application of a coat of paint on 
the backs, and a mixture for the prevention 
of rust on the faces, the process of manufact 
ure Was complete, and the shovels were ready 
for market. 


5 RE 


The first inventor of the sewing machine 
turns out, it would appear, 
lafter all, but a man named Thomas Saint, 
who took out his patent in 1760, sixty years 


ma 


not to be Howe, 


before Howe produced his machine, A 
chine made according to Saint’s specification 
is now being exhibited at the Exhibition of 
Sewing Machines and Domestic Appliances, 
at the Royal Agricultural Hall, Islington,— 


Buginee - and Tron Trade w. Lie tine -. 
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A correspondent of a Glasgow paper says 
that inthe largetowns in Japan there is much 
clamoring for water service according to 


| modern ideas, 
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| labor, should cease to read them, there would 

| be quite a noticeable falling off in their cir- 
the publication ‘culation. It is evident, that the edi- 

itor of the Century is not aware of this fact, 
for if he were we think that selfish consider- 
ations, if nothing better, would prevent him 
from going out of his way quite so far and 
so often to insult and offend them. 

The publication of the outrageously slar- 
derous story, ‘‘ The Bread Winners,” the au- 
thor of which has always been ashamed to re- 
veal his identity, notably flagrant 
atoned for, 


Changing our Day of Issue. 


3eginning with next issue, though, 


|day of the AMERICAN MACHINIST will be 
changed, so that the paper wil! thereafter be 
| published from New York on Thursday of | 
each week. Arrangements have been made | 
to supply news trade purchasers and mail 
is ex- 


subscribers accordingly. This change 


pected to secure a more uniform distribution 
was a 


instance of this, partially 
| feel bound to however, by the publica- 
|tion of Washington Gladden’s excellent con- 
| tributions on subjects connected with the la- 
bor question. 


as to time than heretofore. ona 
——————— say, 


Railroad Rules and Accidents, 


Just at this time there seems to be an epi- 
demic of fatal disasters by land and water; | Recently there have been several indica- 
the latest, at this writing, being the frightful-| tions that, in the opinion of the editor, no one 
ly fatal collision on the Lehigh Valley road, 
by which over sixty persons lost their lives. | 

There the horrible | the disgrace of manual labor. 
details ; our readers are already familiar with | Roosevelt furnished one of them 
them. The indications at this time are that when he declared the lawless and murderous 
the railroad company will make an effort to| cowboy to be far superior to the working- 


| was capable of appreciating, or was likely 


| ° ° . 
to read his magazine, except those far above 
is no need to recount 


Theodore 


throw the blame onto the trainmen, on the} men found in cities. The editor furnished 
ground that they failed to obey the rules of | another when he declared in substance that 


° | . 
the road, and are therefore solely responsible | mechanics, 
for the accident. 

But who is usually responsible for the fail- 


simply by reason of their being 
|mechanics, could not possibly be intelligent 
enough to teach in technical or trade schools. 


ure of railroad men to obey the rules of the} The latest example is a story called ‘ A 
roads ” | Strike,” which, being absolutely without 


The public cannot enforce the rules of rail- | literary merit, and unaccompanied by any of 
road companies ; only the companies them- | the the presentation of which, 
selves can do that, and they should be held | we are forced to believe, 
| responsible for every failure to enforce them, 


engravings, 
is the only real ob- 
ject in the publication of many of the arti- 
cles in this magazine, 





| resulting in death or injury to passengers. 
| Many of the rules of railroad companies are 


is, it would seem, pub- 
lished only because it is supposed that those 
who have sufficiently refined tastes to read 
such periodicals, are pleased by the 
of anything which 


habitually disregarded by the employes, and 
More- 
understood by 


reading 
working 


is well known and seems to show 


| the management of the roads know it. 
| ‘ 
over, it 


| railroad men, that, at certain times and under! people in the light of naturally inferior be- 
certain circumstances, strict observance of | ings, in whose appearance, dress, language 
| rules by trainmen would cause delay in get- | and actions, no traces of intelligence; taste, or 
Hing over the road, which would not be} even honesty, are to be expected. 

| tole ‘rated by the management; and at suc th} The modern magazine story writer, how- 


times and under such circumstances the 
mere fact that a train has been taken over the 
road on time is positive proof that some of 
the rules of the road have been broken by the 
|}men in charge of that train. 
| sured for disobeying rules’ Hardly; but if | characters correctly drawn, 

| they fail to get in time then they are Every one will recognize 
| censured, and if they habitually fail to make | very accurate description of 

|time, other men are put in their places who | ingmen and women. Not one of them can 
will make it, and whether or not, in order to| Speak English with any approach to correct 
do so, they violate rules, will not be inquired | form, while the language of the superintend 
into very closely until an accident occurs and ent of the mill, who is also frequently re- 
some one must be found to bear the burden | ferred to as the ‘ 


ever insipid and flat his productions may be, 
prides himself especially in depicting his 
characters with absolute fidelity to life, 
the publication of a 
that 


and 


story by the Century is 


Are they cen-| of course proof its editor considers its 


| 
on in this story a 


American work- 


master,” is the pink of per- 


of the blame. | fection. ‘* The master” is also a very beau- 
We do not know that such was the case in| tiful man, and ‘‘ made a fine picture, with a 
this instance, but we do know that it isa} broad, tall tigure, an honest, serious face, 


railroads to have rules for 
the government of employes, which are utter- 


common thing for with bright blue eyes, and a wide white fore- 


head,” and possessed ‘ the rare combination 


ly inconsistent with their time-tables, and | of great sweetness and great strength,” and 
with what is at times, if not always, expected | so on ad nauseam, We are not enlightened 


of the men in the way of getting freight and 
passengers over the road ; and every one at all 
| familiar with railroad matters, knows that the 
| getting of trains over the road on time is the 


as to the personal appearance of the men who 
worked in the mill, but from the fact that 
one of them (the only one whose 





the wife of 
personal appearance is described), is depicted 
as having a“ devoid 
teeth, and ornamented with a huge 
of shaggy gray 


| first prime requisite, to which everything else 
is subordinated. Rules may be 
| habitually, and with the 


brown, wrinkled face, 
disregarded | of 
knowledge of the 
| Management, and no one is seriously censured 


pair 
and is made to 
appear at midnight before the window of the 
room in which the beautiful wife, and still 
more beautiful sister-in-faw of the sweet mas- 


eyebrows,” 


| . . . . 
| violations are at times absolutely necessary in 


; wha Mechanical Engineers 2/ order to prevent blockades ; but when an ac-| ter were sitting, and nearly frightened them 
“nglish and American Locomotive Construc | at . . . P : : : , 
ee t ocomotive Construc | cident occurs as.the result of such violation | out of their senses by the sheer ugliness of 
Discovering Leaks in Ships ~| of rules, then the fact of the violation is) her face, it is to be inferred that the men 
15-Inch Turret Lathe 3| pointed out, and expected to constitute a valid | were, to say the least, not Adonic. Further 


Design, Construction. Repairs and Manage 
ment of Marine Steam Engines and Boilers 
By W. H. Hoffman : 

Practical Drawing. By J. G. A. Meyer 

Force in the Steam Engine, and its Relation to 
Smooth Running. By Prof. Joseph E. 

Letters from Practical Men : A Tool 
the Planer. By ‘ Workman.” 


Torrey 5 
Litter for 
Leveling 


Long Shafts—A Bad Engine Wreck—About 
Vacuum. By “ Packing.”’"—- Human and Ma 
chine Anatomy. By Oberlin Smith.—<Air in 
Pipes. By W. E. Crane. Cutting Cold Steel, 5, 6 
Literary Notes 6 


Original Diameter of Taps and Bolts 
Practical Details of 


By Pedro 6 
Blacksmithing. By B. F. 
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defense for the company. along we have a descriplion of a young man 
whose beauty is almost equal to that of ‘‘ the 
master’s,” though of a different type, but 
that is accounted for by the fact that he had 
been born in a house ‘the mas- 
All the books he had ever read were 
furnished by him ; he had been to church all 
his life in a chapel built by *‘ the master,” 
and finally had been away four years getting 


Railroad com 

should not only be expected to have 
calculated to secure the safety of the 
public, but should also be expected to see to 
it that those rules can be 


This is wrong and unjust. 
panies 
rules 
owned by 
and «are habitually | ter.” 
observed. 

= aan 2 


A Magazine Story. 


ee an education, the means for which were fur- 

There is in this country quite a large num-| nished by ‘‘ the master.” Then, too, he had | 
ber of workingmen and members of work-)| been selected as the superintendent's assist- | 
ingmen’s families, who read and appreciate | ant ; but we are left in doubt as to tate! 


artistic features of the 


and there is no doubt 


the literary and 
monthly magazines 


his beauty was the result of his selection for 


that exalted position, or whether the selection | 
that if all those who perform physical labor | was the result of his beauty. 
for a means of livelihood, and those who be While the mill was shut down (due solely 
lieve in the dignity and re spectability of such | to the folly of the employes, of whom ‘the 








master” said, ‘‘ They are fools, that is all”) 
over-dressed girls were to seen in the 
streets, which later ‘‘seemed to grow fuller 
of idle rowdies and over. dressed girls,” while 
‘the rival liquor saloons were doing a brisk 
business.” 


be 


A committee was appointed by 
the employes to confer with ‘‘ the master,” 
but not one member of it was respectable, and 
the only one who possessed sufficient intelli- 
gence to do any conferring was an apothe- 
cary’s clerk, who could not speak decent En- 


glish, and who finally stole his employer's 
store and business, all because he allowed 
himself to become temporarily associated 


The other two members 
of the committee made lots of money in some 
occult way not specified, but one of them 
drank it up, and the other bought his wife a 
‘sealskin dolman,” handsomer than that of 
the wife of the master, who observed to her, 
in speaking of the wicked and ugly work 
people, ‘‘ whether they work or not, the capi- 


with workingmen. 


talists have got to support them, directly or in- 
directly,” from which we should infer that the 
master’s knowledge of political economy was 
hardly equal to his beauty and sweetness, 
The story is full of such brilliant points we 
only wish we had space and time to allude to 
all of them, 
of the Century stories do, with an utterly ir- 
relevant and idiotic declaration to the effect 
that ‘‘ quiet reigned in the sick-room,” and 
we are left in doubt as to whether or not the 
master recovered the use of his arm, which 
had been entirely blown away by one of the 
wicked and ugly workmen, and also as to 
several other things about which the writer 
if the ethics of Cent- 
writing allowed it. We think no 
one who reads the story will fail to be im- 
pressed with its fidelity to nature, because 
nearly every one has had sufficient experience 
with American workingmen and their families 
to know that none of them can by any pos- 


but it finally concludes, as most 


might have informed us, 
ury story 


, or sensible, or honest, or, 
any of the noble attributes 
naturally. belong exclusively to mas- 
ters and superintendents and their families. 
Seriously, the story is a gross and outrageous 
insult to American workingmen and women, 
and it is a shame that any American maga- 
zine could be found willing to publish it. 
The worst of it is that thousands of Century 
readers will believe it to be a true representa- 
tion of the people whom it pretends to rep- 
resent, 


sibility be handsome 
in fact, 
which 


possess 


: an = 

Notwithstanding the fact that we publish 
every week, at the head of our Questions and 
Answers column, the statement that ‘‘ Every 
question, to insure any attention, must inva- 
riably be accompanied by the writer’s name 
constantly receiving 
If those who 
ask questions that are not answered will read 
may 
Just at this time we are es- 
pecially blessed with questions to which no 


and address,” we are 


questions that give neither. 


the heading of this department, they 
find the reason. 
name is appended. When a question is re- 
peated it should be repeated in full. Unsign- 
the waste basket 
no further knowledge 


ed communications go into 


at once, and we have 


of them. 
> ie - 


In the discussion of lightning conductors, 
by the British Association for the Advance 
ment of Science, electricians con- 
tended that no properly constructed rod had 
failed. M.de Fonville claimed that a 

number of lightning-rods in a 
city would protect the city generally 
the effects of lightning. The 
insulated from the building, 


eminent 


ever 
large large 
from 
must be 
and should have 
several branching points from its upper end. 
A large sheet of zine should be buried deep 
in permanently damp soil for the lower end 
of the rod. All metal work, such as vanes, 
finals, etc., should have sound metallic con- 
nection with the 


rod 


rod, 
5 eat 


In England, the Board of Trade has order 





ed the 
ments regarding the service of employes for 


principal railroads to furnish state- 


and it 


going to 


more than twelve hours continuously, 
is thought that the Government is 
deal with the matter. We 
that there was a probability 
would deal with the 


we could 
that 
Same ques- 
[It is a question which sadly needs 


wish 
say our 
Government 


tion here, 
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jealing with, and the public must learn, and square foot in each foot of length of pipe. Accord- 
in fact should have learned before this, th: Mt | ~ to pag eee, 1,200 square feet of heating 
their only protection lies in legislation. 


IONS and 
ues 
UE” ANSWERS 


0 329 
Under this head we propose to answer questions sent 
‘taining to our specialty, correctly, and according 
to common-sense methods. 
Every question, to insure any attention, must invari- 





= 3,647.41 





| feet of pipe will be needed for the 1,2C0 square feet 

| of heating surface. Multiplying 3,647.41 feet by the 

| price per foot, and adding your own cost of labor 
| and other expenses for putting up the heater, you 
obtain the total cost of heater. Dividing this total 
by 1,200 you obtain the cost per square foot. 


(482) G.S., Boston, Mass., writes: Please 
give mea vale a finding the number of holes in 
| index circle of dividing head on milling machine, 
| for cutting any given number. Worm wheel has 40 
teeth. .4.—The most convenient rule known to the 








abl accompanied by the writer’s name and adaress. | : “ 2 
If 8 equested, neither name, correct initials nor loca- writer Is to place the number of teeth in the worm 
tion will be published. : as the numerator of a fraction, and the number of 
teeth to be cut as the denominator. This fraction 
oF 2 . = ‘ 1... | will then be the fraction of a turn required by the 
(449) Apprentice, I hiladelphia, asks : index pin, and the number of holes may then be 
Will you give directions for putting names onsteel | easily found. Fer instance, suppose that 60 teeth 
tools’ Ihave noticed a man doing it with acid in | are to be cut, then the fraction would be 40-60, 


the shop where I work, but he will not let me 

see him when he puts this acid on, I wish to know | 

what kind of acid to use. A.—Use pyroligneous | 
acid, 4 parts, alcohol 1 part by measure. Mix and 

add 1 part double aquafortis. 


(476) J. J. K., Lancaster, Pa., writes: 
Our engine makes 107 revolutions per minute, and | 40-44 = 10-11, and you must finda circle having a 


our pulley on the main shaft is 4 feet diameter. number of holes divisible by 11. If the circle 
chosen have 11 holes, take 10 of them; if it have 22 


| which equals 4-6 or 23 of a turn; any circle 
having such a number of holes as will divide by 3 
will answer, and taking 2-3 of them, you will cut 60 
teeth; if the circle has 12 holes, take 8 of them: if 
it have 15, take 10; if it have 18, take 12, and so on. 
Suppose 44 teeth are to be cut; the fraction will be 


now 


The 107 revolutions of the engine give us the re- , 

quired speed. Can we use a 3-feet pulley on our | holes, take 20; if it bave 83holes, take 30. Suppose 
shaft, thereby decreasing the revolutions of our | 14 teeth are to be cut ; then the fraction will be 40-14 
engine.and save steam? A.—If your engine is cor- | = 20-7. Take a circle having a number of holes 


| divisible by 7. If the circle chosen be 14, take 40 
| holes, which are 20-7 of 14, and will of course be 2 
{turns and 12 holes, If 211s chosen, take €0 holes, or 
|2turns and 18 holes. With a little practice you 
will easily make these computations mentally, and 
it is much better in every way todo so thanto go 
by the tables furnished. 


iusness SPECIALS 


rectly designed for the work it has to do, you will 
increase the fuel expenses by decreasing the speed 
of the engine. 

(477) W. N., asks: 1. Can you 
tellme how they cut the thread on mop bandles 
and sweeper brush handles? There is a thread of 
about 14 inch pitch tapering. Is it done by a solid 
die orin the lathe? A—We do not know how it is 
done, but if we had such work to do, we should try 
it by devising an attachment to the lathe to work 
similarly to the chasing bar on Fox lathes. You 
might ascertain how it is done by correspondence 
with manufacturers of wood-working machinery. 
2. Can you tell me the name of a text-book for silver 
platers’ use? A.—We do not know of a book devoted 
to the subject, but by procuring catalogues of the 
publishers of scientific and technical books, you may | 4). 
find what you desire. | 

(478) T. P., Jersey City, asks : How is it 
that water on wrought-iron preserves the tool, and 
witha finishing tool puts a beautiful surface and 
polish on the work, while the use of water, or, as 
far as | know, any other lubricant on machine steel 
(a very similar material), spoils both the tool and the 
work?’ A.—Perhaps some of our readers can give | 
an explanation for what difference there is between 
the two metals in this respect. But the fact is that 
machine steel is worked with soda water, by various | 
tools used in the drill-press, with as good results in 
this respect as are obtained with wrought-iron. 
And it is also worked in screw machines with oil as 
a lubricant, and just as fine surfaces secured as 
can be secured on wrought-iron by using water. 


179) H. B., 





Transient Advertisements 50 cents a line for each 
insertion under this head. words make a 
Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


About seven 


S) 





Gear wheels and g-cutting. Grant, see adv., p 16. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed drill presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 
See ovr new designed brass working tools in Cincin- 
nati Centennial Exposition, Lodge, Davis & Co, 


2,000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 


See special adv’t, page 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
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writes: I had a belt 5inches 


wide, 48 feet long, which was running on 16-inch | : _ 
il ; ‘ : Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
pulleys, turning 198 revolutions per minute. oii P . ey . 
Lamb-Knitting Machine Co., Chicopee Falls, Mass. 


not transmit the power required. and consequently 
I replaced it by a 6-inch belt, which, running at the 
same speed, gives the power required. Now, what 
diameter of pulley would have been needed to re- 
place the 16-inch ones in order to get a correspond- 
ing increase of power with the 5-inch belt? A.— 
By increasing the width of belt 1 inch, you increased 
iis capa ity 20 per cent. To give it the same in- Davis Key-Seating Machines, kept in stoc k by 
creased capacity by increasing its speed, you would | yanning g, Maxwell & Moore, 111 Liberty st., 

pulleys 20 per cent. or 1-5 larger, which would R. Dudgeon, 24 Columbia st., New sadly . 
Consequently 20-inch pulleys would | proved Hydraulic Jacks and R oller Tube E xpanders. 
best 


It did | 
| 
|} The —- Upright Hammers run by belt are made 

by W. P. Duncan & Co., Bellefonte, Pa. 

beck presses, punches and_ shears. 

White & Co., Moline, I1!., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 

& Co., cor. Fulton and Dutch sts., New York 

“Swift” Signt Feed lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Eimira, N. Y. 


Williams, 





need 


be 19.2 inches, 


have given you the required increase, with some- **Bradley’s Power Hammers, the in the 

thing to spare. | world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
| to > Ia eki 7 3 ing j y j 

80) 8. H., ——, Miss., asks: Please | puinoccore, Randolph Brandt, 88 Cortlandt st..N-Y. 

et me Know how pattern makers mix up plaster of| Brown & Sharpe Mtg. Co. have a line of ma 

Paris to make moulds for casting lead letters. A.— | chinery with 8, A. Smith, 238. Canalst ,Chicago, I. 

Plaster of Paris is made by boiling or burning gyp-| _Patents—Whittlesey & Wright, 705 Sih st., N. W. 


Washington, D. C. Send for pamphlet and reterences 
Ice and Retrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 
For the latest improved Diamond Prospecting 


. s . . o | 
mineral consisting essentially of sulphate | 
of lime and water. Gypsum deprived of its water | 
irning leaves a powder that, when mixed with 


sur t 


its own bulk of water, forms a creamy paste which | prill, address the M. C. Bullock Mtg. Co., 188 Jack- 
almost immediately becomes solid. Jn using plaster | Son st., Chicago, Ill. 
of Paris, the liquidity of the mixture should be reg-} Upright dri!ls, improved, sizes 21, 28", 25'', 28” 


finely made and great 
Currier & Snyder, Worcester, Mass. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and otner metal workers. 
Frasse & Co., 92 Park Row, N. Y 


If you visit the Ohio Centennial at Cincinnati, 


32"’, 36’ swing ; capac ity. 


l ad by the thickness of the body required. For 
t odies,two parts of water to one of plaster 
e satisfactory ; but for general work one of 
I toone Of water will be nearly right. It 
to us that it will be cheaper for you to buy 


t tters in place of casting them yourself. see the Waterhouse Arc Light Plant. W.N. Gray, 
. agent, 56 Longworth st., Cincinnati, Ohio. 
af irer . ‘ rites : i : , 
|) Inquirer, N. Y., writes: I want to J. W. Strange, Bangor, Me.—Dear Sir: We prefer 


any other make. 


your steel stamps to those of C 
Providence, Rk. I. 


Darling, Brown & Sharpe, 


Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materials, all kinds wire’ metals, ete., in 
any quantity. Jordan & Gotttried, 208 Canalst., N.Y. 


For Best Return Steam Traps, Pressure Regula- 


f h steam to heat adjoining buiidings,and would | 
) know what it will cost per square foot, and 

to get at it. Say it wiil take 1,200 square feet | 

( pe to heat it at a temperature of 70 degrees. 
can I find what eacn square foot will cost? 

in the first place determine how many feet of 


: a a A - tors, Positive-Acting Pump Govs., Back-Pressure 
vill be required, thus: Suppose f-inch steam Valves. T. Kieley, 11 W. 13th st., N. Y. Send for des’n. 


sto be used for the purpose of heating the | 


s. The outside diameter of 1-inch steam pipe Fine tools and supplies for machinists and other 


metalworkers. Get our prices before purchasing eise 


inch, and its outer circumference is equal to | where. Montgomery & Co., 105 Fulton st.,N. Y. City. 

3 1416 = 3.95+ inches ; consequently, the Curtis Pressure Regulators. Curtis Return Trap. 

nt of heating surface in each toot of pipe | Curtis Damper Regulator. See Oct. 6, p15. Send 

e equal to 3.95 x 12 = 47.4 square inches. Re-| for cireular No. 17, Cartis Reg. Co., Boston, Mass. 

g this heating surface to square feet we . have V. H. Hoffman, consulting engineer, 108 Liberty 
47.4 a room 3, Y. Mechanical engineering in all 
=me- = 0,320 its brane hes ; working drawings for the transmission 
I44 | of power by steam, water, air and electricity. 





MACHINIST 


Contract work of all kinds executed promptly and | 
on reasonable terms. Parties wishing gray iron cast- | 
ings in large quantities can make money by corre- | 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 
A system of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be | 
lettered being divided into squares: simple and | 
effective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 
‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for | 
nsing the indicator, and making ali required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines. and current | 
practice in testing engines and boilers. Price §2, 


postpaid. Published by Jobn Wiley & Sons, 15} 
Astor Place, New York. | 
** Binders” for the AMERICAN MACHINIST. Two 


as heretofore sold | 
and 


styles, the ‘‘Common Sense,” 
by us, and mailed to anv address at $1.00 each, 
the **‘ New Handy.”* mailed at 0c. each. The for- | 
mer has stiff board covers, while the latter has 
flexible covers, with full page opening flat. Either 
will hold the entire 52 issues of any volume. AMER- 
ICAN MACHINIST PusB’G Co., 96 Fulton st , New York. 
‘*Practical Drawing.” by J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely tollowed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Nov. 3, 1888 issue, 62 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York 
**Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now raping | 
in the AMERICAN Macuinist, are attrac ting the at- 
tention of ralway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 76 artic les | 
27, these | 
1.8. or 


Oct. 1888 issue. Copies he pr arnt 
articles "sent by mail to any part of the [ 
Canada at 5 cents each. 


PUBLISHING Co., 96 Fulton st., New York 














Miss. 
The Milton Knitting Company has been chartered 
at Milton, Pa. 


Miller, Metcalfe & Parkin, 
enlarge their works 


Corinth, 


Pittsburgh, Pa., will 


Marietta, Ga., 1s interested in establishing an 


electric light plant. 


will add more machinery. 

E. W. Barnes is building a machine shop, foundry | 
and boiler shop at Monett, Mo. 

W.S. Cox, La Grange, Ga., is putting up an addi 
tion to his plow works 75 x 100 feet. 

D. F. Torbett is 
electric light plant at Mobile, 


interested in establishing 
Ala. 

The Troy (Ala.) Fertilizer Company will rebuild 
their works, recently destroyed by fire. 

The Liddel Company, Charlotte, N. C., will 
an addition to their machine shop 30x150 feet. 

W.H. Beggs 
machine shop and foundry at Birmingham, 


an 


build 


Ala. 
The Springfield (I1l.) Iron Company have opened 
an office at 164 La Ciede Building, St. Louis, Mo. 
Baxter D. Whitney, Winchendon, Mass., 
build an addition to his machine shop, 50 x 100 feet. 
The San Antonio (Tex.) Electric 
has increased its capital stock 
$100,000. 


from 
The Fiberite Manufacturing Company, Skowhe- 
gan, Maine, have begun work on a new mill in place 
of the one recently burned. 

The Cleveland Chair Factory, at Cleveland, Tenn. 
recently burned, will be rebuilt at it is said. 
The works employed 200 men. 

McIntosh, Seymour & Co., are 
erecting an addition to their shops feet. 
They build compound engines for electric lighting. 


once, 


Auburn, N. Y., 
10 ¥ 80 


The plant of the Minnesota Car Company, Duluth, 
Minn., will consist of a rolling mill, machine shops, 
foundry and car shops, having a capacity of thirty 
cars per day. Work will be begun at once 

There is water-works agitation at Bristol, 
Tekamah, Neb.; Canton, Ohio; Louisville, 
Delaware, Ohio; Morrillton, Ark.; Marietta, Kla.: 
Cleveland, Ohio; Columbus, Neb.; Denver. Col 

The Taylor M't’g Co., of Reynolds, with a 
sapital of $35,000, will Le organized, to operate the 
Elmira Cotton Mills. Additional machinery will 
be added and improvements made at a of 
$20,000 to $25,000. 


Tenn. 


Ga., 


cost 


tered the Southern lron Car Line, capital stock 
$50,000, to manutacture all kinds of freight cars, 
ete., at Atlanta, Ga 

Cooke & Co., 22 Cortland street, New York, have 
taken the agency for the Niagara Steam Pump, 
and will hereafter supply users with all sizes. 
These pumps are made fora variety of purposes, 
as will be from the catalogue issued by 
Cooke & Co. 

The Aennebec (Me. in concluding a re 
view of the manufactories of Gardiner, Me., says: 


seen 


) Reporter, 





‘Gardiner has every reason to feel that the com 


| phia, 


| the sand. 


AMERICAN MACHINIST | 


| Erie Iron Co., 


|use of manufactured gas. 
| of the mill were originally 


R. Lucas has started a machine shop at Athens, | answer equally well for natural 


| factured gas can be used 


Ga. 

There is strong agitation for water-works at 
Marietta, Ga. 

M.S. Ketchum is building a planing mill at | 


| this week. 
| in operation on special steels, and shows an average 


Eley & Sons, Hickory Creek, Ark., will rebuild 
their cotton gin at once. 
The Adams Cotton Mills, at Montgomery, Ala., | 


| this week. 
| one turn is at work at present, 
| plate. 


| shipment all week, and the second turn on billets 
| and slabs. 


| chant mill 


| 
& Bros. contemplate enlarging their | 


will 


Light Company | 
$50,000 to | 


Ohio: } 


George W. Ditridge, James A. Dickey, W. W. 
Austell, M. M. Bartholomew and others have char- | 
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ing w inte r will be a good one from a business point 
of view.”’ The season’s business has been a large 
| one, and improvements and enlargements have 
| been the general order of things. 

Pedrick & Ayer, Philadelphia, Pa., bave 
small circular descriptive of the Universal Milling 
Machine built by them. The circular contains a 
copy of the report on this machine made by the 
Committee on Science and Arts of the Franklin 
Institute. The report commends the machine both 
for special work and for general use. 


issued a 


At aspecial meeting of the stockholders of the 


| Fall River Iron Works Company, it was voted to 


increase the number of shares from 960 to 4,000, 
and its capital stock from $96,000 to $1,400,000- 
This is believed to be preparatory to the erection 
of a large mill upon the old iron works prop. 
erty, which is now owned by the American Printing 
Company. 
The Barr Pumping Engine Company, Philadel- 
Pa., a new comer in the field, tested its 
| first pump in May last, but finds itself already 
crowded with work, having recently taken orders 


for over fifty pumps. We note a fine pressure 
pump for Jones & Laughlins, Pittsburgh, now in 


It will furnish the hydraulic power for 
their Bessemer plant. 

The 
Johnstown, 


Johnstown 
Pa. 


Steel Street Rail Company, of 
are having some specially heavy 


have thus far appeared up to and ine ‘luding the | railstraighteners with engines attaclted, built for 


their new mill by William Ted & Co., of Youngs- 
town, O. The builders have under way 
Porter-Hamilton engines of 1000 horse-power for The 
Latrobe Steel Works ; 300 horse-power for The Lake 
and 300 horse-power for The Harvey 


same 


Steel Co. 


The Swindell Construction Company, of Pitts- 


| burgh, is now engaged in remodeling the tube de- 


Riverside Mill at Wheeling for the 
The other departments 
constructed for the use 
of manufactured gas, the appliances for which will 
gas, while those 


partment of the 


| of the tube department were made exclusively for 


natural which necessitates a thorough over- 


gas, 


| hauling and change in the furnaces before manu- 


American Manufacturer. 


The Steelton Reporter of recent date says of the 
Pennsylvania Steel Works: This has been another 
busy week. No. 2 blooming mill, which has not 
been in operation for two months, was started up 
turn on Monday. No. 2 Bessemer has made 
a large production, averaging 950 tons each day 
No. 1 open hearth has both furnaces 


on one 


production. No. 2 open hearth is running very 
satisfactorily and made a number of steel castings. 
No. 1 blooming mill made an extraordinary output 
No. 2 blooming millis again in opera- 
shut-down of two months. But 
and are rolling nail 
The hammers had one turn on forgings for 


} tion, after a 


The rail mill made an average produc 
tion, and everything is shipped as fast as completed 
The foundry completed several heavy pipe castings 


| this week for the works at Sparrow’s point, in addi 


| tion tothe usual quota for home use. The mer 
made a fair output. The boiler 
shop is pressed with work for Sparrow’s point, 
and the shipments are heavy. The machine shop 
has a large force of workmen on new work, and is 
pressed with orders. The frog, switch, and signal 
departmentis kept busy, with night and day turns, 
and has a steady flow of orders. 


Stillman Block, Minneapolis, 
“There is an active movement on 
encourage manufacturing en- 
terprisesto come here. 1! will answer inquiries and 
give statistics to those who are looking for oppor 
| tunities. For the sake of giving youan opportunity 
to lay some of these before your readers, I give you 
afew. There are sold in the territory immediately 
tributary to this city between 300 and 400 engines 
annually, yet not Every 
engine sold heaters, 
steam supplies and machinery, all of which can be 
made here to advantage. There is also an excep 
tional field for machine tools and working 
machinery, neither of which are now made here to 
any extent. The number of engines sold annually 
indicates, to acertain extent, the very large demand 
for manufactured articles over and above what we 
|make As compared with New England, our 
vantages are great for manufacturing certain lines 


Cc. L. Redfield, 
Minn., writes us: 
foot in this city 


99 


to 


made here. 
pump, 


an engine is 


here means boilers, 


wood 


ad- 


of things. Soft coa! costs us $3.00 a ton, as against 


$5.00 in Massachusetts. We are 200 miles nearer 
immense iron deposits than Massachusetts is, 
| With the exception of New York and Chicago, 


railroad center in 

America, hence the shipping facilities are the best 
|tobe had. New England has to find part of her 
| market at long distances; we have a present and 
growing market, greater than it is possible to supply 
| for several years. The nearest cc mpeting point of 
importance that Minneapolis has is 400 miles away, 
which cannot be said of any other city in America ex- 
cept San Francisco. The territory tributary to Min- 
neapolis, and not nearer to some important point, is 
larger, has more population and more wealth than 
any city in America. These facts make this center 
exceptionally favorable for manufacturers who will 
locate here and take advantage of the situation. 
I have had talks with several prominent citizens 
and they are thoroughly convinced that these state 
ments mean a good deal forthe city. I expect that 
many of them will take action and financial inter 
est in new manufactures,” 


Minneapolis is the largest 


| 
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Machinists’ Supplies and Tron. 


New York, Oct. 18, 1888. 

lron—American Pig—There are no new features of 
interest in the general condition of trade, and prices 
are steadily maintained. We quote Standard Le- 
high and North River brands $18.50 to $19 for No. 1 
X Foundry: $17 to $17.50 for No. 2, and $15.50 to 
$16.25 for Grey Forge. 
Scotch Pig—The market has ruled quiet and steady, 
with moderate sales. We quote Coltness, $21.75 to 
$22: Gartsherrie, $21; Summerlee, $21.75 to $22; 
Eglinton, $19.25 to $19.50: Dalmellington, $20.25 to 
$2.50; Clyde, $20.50, and Langloan, $20.50. 





+ WANTED * 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 


Wanted—Men to examine 8S. S. planes ; 


see p. 11. 
Wanted—Travelers for New England and Middle 
States, to handle mechanical goods; liberal com- 


mission. . Box 17, AMERICAN MACHINIST. 


A supe rintendent soon at liberty desires to re-en- 
gage: locomotive and heavy machine work, found- 
ry work, heating furnaces and forgings ; boilers and 
steam work. C. M., care Am. MACHINIST. 

Wanted—Position as supt. or general foreman ‘of 
large machine shop, by a man 40 ye ars old ; has had 
charge 15 years, marine, stationary engines, all 
kinds of jobbing, etc. G. M., Am. MACHINIST. 


Wanted—Moulder, young man preferred, with 
$3,000 to $5,000 capital, to take interest in foundry 
and machine shop located in thriving town in North- 
ern New York, running on special line of work and 
doing good business. Box 32, AMERICAN MACHINIST. 


Wanted—A foundry foreman, one who is skillful, 
energetic and ambitious, who understands both 
locomotive and lighter work,and who would be 
willing under favorable conditions to get out the 
work at a price per pound. Address, with full 
record of experience, Box 522, Taunton, Mass. 

A practical New England machinist, understand- 
ing theroughly the successful manufacture of spe- 
cial machinery, tools, plain, ornamental, and sub- 
press die work, "de sires a position as superintendent 
of mechanical department with a manufacturing 
concern needing and appreciating the services of 
a 2 tical manager of men and good work. New 
England Machinist, care AMERICAN MACHINIST. 


A large manufacturing establishment in St. 
Louis, running a foundry for making their own 
specialties, also doing regular job work, wants 
to correspond with a competent man to take 
charge of said foundry. Must be a thoroughly 
competent and reliable man in every respect. 
Address Box 34, AMERICAN MACHINIST, giving ref- 
erences, and salary expected. 





+ MISCELLANEOUS WANTS i 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Fuel oil burners. A. E. Jenkins, Scranton, Pa. 

Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., consult- 
ing engineer for hydr. and pumping machinery, etc. 

For Sale—One 16x 42 Corliss engine, entirely new 
very cheap; got in trade. Address Engine, care poh 
ter Carrier No. 22, Buffalo, N. Y. 


Correspondence solicited with parties having ma- 
chine or foundry —_— to build. Honesdale 
Iron Works, Honesdale, Pa 


For Sale—One No, 1 Baker Blower, one € 1 
244" Merriman bolt cutters, all new and complete 
The Mel agon Foundry Co., New Haven, Ct. 


Wanted.—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Hardware, light machinery and models in brass, 
iron or steel made to order in small or large quan 
tities. Catalogue of model supplies and tools free. 
Goodnow & Wightman, Boston, Mass. 

Wanted—lInventors to know that business placed 
in my hands receives my personal attention from 
beginning toend. R. G. DuBois, Patent Attorney, 
Washington, D. C. 

For Sale—Cheap, one boring mill, Hewes & Phil 
lips’ make, will bore to 40 in.; in good condition ; 
have » use for same, having Te placed with larger 
size. Eagle Iron Works, Detroit, Mich. 





” 


each, 





MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 
Fourteen Cents. 


BORING AND TURNING MILLS. 


(300 pages) mailed on receipt of 
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P mets essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
Hammer in the 
world. 


HEATING 
FORGES. 


With a manufactur- 
ing experience of over 
half a century, we 
A recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indis- 
> pensable in all shops t 
keep Bradley’s Cushioned Ham- 
mers and men fully emploved 
and reduces cost of production. 


BRADLEY’ S 







Pat. Aug. 30, 1887. 


BRADLEY&CO. 
SYRACUSE, N.Y. ¢ 





—_COnPOUND — 


Automatic Water Heater, 


Heats water to 212°, without pressure. 
ure will heat water to 320°. 





With press- 


NO COST FOR FUEL. UTILIZES WASTE HEAT. 
NO SWEATING. NO CORROSION. SAVES 
FROM 15 TO 25 PER CT. OF FUEL.. 


The most perfect and effective Feed Water 
Heater ever devised. 





SEND FOR CIRCULAR, 


THE HUSSEY RE-HEATER 
STEAM PLANT IMPROVEMENT CO. 


{5 Cortlandt Street, New York. 


A. S. Hares, Pres. 





S. D. BREWER, Gen. Man. 


FOR SALE. 
CABLE DRIVING PLANT. 


The two 26’ x 48” automatic cut-off horizontal 
Steam Engines, lately used to drive the cable on the 
N. Y. and Brooklyn Bridge Railway ; designed by E. 
D. Leavitt, Esq., and built by the ‘Dickson Manu- 
facturing Co. ‘the fly-wheels are 18 feet in diameter 
and weigh 30,000 pounds. These engines were run 
singly, and together were in use about five years ; 
they are in good condition and will be sold as they 
stand, with fittings, entire and ready for service. 
Also, completing the cable driving pie. a lot of 
10 foot sheaves, one pair of 12-foot driving drums, 
one 5-foot friction drum, and one set of 12 and 5- 
foot cut driving gears, all new; one similar set of 
gears, worn, with clutches, shafts and pillow blocks. 


App'v °C. C. MARTIN, 


Chief Engineer and Superintendent, 


22 Sands St.. Brooklyn, N.Y. 


T ANITE FOUNDRIES AND 


EMERY WHEELS and MACHINE SHOPS 
GRINDING MACHINES| For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROR CO., PA, 


Or Hh A. ROGERS, 19 John St, XY, 


FOR SALE! 


THE 








FOR SAW MILLS 





FRPACTORIES OF 


The Hampden Watch Co. 


AT SPRINGFIELD, MASS., 


Covering about one acre of ground, with Engine, 
Boiler, Shafting, etc., ready for immediate occu- 
pancy for light manufacturing. Address Chas. 





LATHES PLANERS DRILL PRESSES 
F.P,.MICHEL ROCHESTER N.Y. 


| den Watch Co., Canton, Ohio. 


D. Hood, Prest, Springfield, Mass., or Hampe- 














95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


ole RUGIIES | SPRELALRY 


F. BLAKE MANFG CO 


fe VL ceee —_—" VARIETY 
OF OF 





BOSTON, 
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FT ay 





THE DEANE STEAM PUMP CO, 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphi 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGU! 





ENGINE 


LATHES. 





6, 8, 10, 12, 14and 16 feet. 
Send for Catalogue and Prices. 


THE HENDEY 


THE HENDEY {(8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. 
charge for Compound Rest, Hollow Spindle or Power Cross Feed. Length of beds 
‘Have other sizes of Lathes ; 


No ext: 


Planers, & 


MACHINE CoO... 


also, Shapers, 


‘TORRINGTON, CONN. 

















SELF- 





HARDENED STEEL 








Chicago, Ills. 


to any imported. Many like it better because it is notso brittle. Try it. 


QUAL 
i MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
Pittsburgh, Pa. 


480 Pearl St., New York, N. ¥ 





Saws. 
on trial. 





Senastian, May & Co.’s Improved Screw Cutting 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


OUR SPECIALTIES. 8, 12, 14 and 18 inch ee 


Lathes 





CINCINNATI, O. 









Has improved Taper, Pipe and other attachments. 
in 2, 234, 344, 414, 5%, and 614 inch width of jaw. 
Sold by the Trade. 


QUICK-ADJUSTING GAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


- INCOMPARABLE FOR STRENCTH, DURABILITY, 


FIRM HOLD AND QUICK WORK. 
Made 


Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 





Brideenor, Machine Tool Werks, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





PATENT UNIVERSAL SCREW-CUTTING CENTEK 


ye wyKr & co., TWIST DRILL GAUGE, 


Pine Machinists’ Tools -E. Boston, Mass—Send for Circnls” 











“Star” L Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. A Feed, etc. 





Scroll Saws, 










Catalogue 
Circular Free 
Saws, Lathe of all our 





Mortisers Machinery. 


CONN. 


IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Steapy EVERY Day AND ALL NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 





CORLISS 


FOR SALE, canes 


The Fishkill Landing Machine we: 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well 
built, economical and durable engine, their improved 
CORLISS ENGINES They are endorsed by 
many reputable engineers “and persons using them 
Address as above. 


lron Foundry of 7. Shriver & Co., 


333 E. 86th St., f N. Y. City. 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES, 

















BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS, 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 























OF EVERY VARIETY, INCLUDING THEIR 
__thaDE 
EXTRA |x. F. FINE. 


FCR_FINE 100M MAKERS, JEWELERS, “SLVEREUIES WATCRMARERS, Ent, 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 





a GLE OR DOUBLE CONNECTION. 

; PRICE LIST. 

g GR Se ; 7 
= Price....... $10.00 | $12.00 815.00 
y ae. chi 4 pt. 4 Pt. | 4 pt. 








“NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 











Ni 


Mi i 





Established in 1874, 


CLEVELAND TWIST DRILL CO. 
HOWE, BROWN & CO, Limited, »=»=s3s 3 n 


Manutiacturers of ali Kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, 127 Oliver St. New York, !2 Cliff St: Ghicago, |71 La Saile St; 
South roth St., 


GUILD & GARRISON, =-:*" 


Builders 6f Stéam Pumps, Vacuum Pumps, Vacuum ros Fliter-press iat 
Alr ComBbressofs; Géndensérs for Pans, Engines, Steam Pumps, Etc. 


oy Stine Macunes| 4 PARK MFG. Co. 


FOR HAND AND POWER, 
b4 


6'’, 8” and 10” Stroke. 

Adapted to All Classes of Work B h 
6ac 

Street, 


to their Capacity. 
Boston, 


Circulars Furnished. 
<5 Mass, 


BOYNTON & PLUMMER, 
The Park Injector, 


WORGESTER, MASS, 
EJECTORS anp JET APPARATUS 


EK; 
For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable; 
Compact and Cheap ; also P’ ortable Fprges, Tuyere 

VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE. R. I. 


PRACTICAL HANDY-BOOKS 


FOR ENGINEERS AND FIREMEN. 
By STEPHEN ROPER, ENGINEER. 


Eacu Work FULLy ILLUSTRATED. 
——+ oo 


Written in plain, practical language, devoid of theories 
or mathematical formulx. 

Hand-Book of the Locomotive, One of the most 
valuable treatises ever written on the subject, and con- 
tains a description ot the most improved types of locomo- 
tivesinuse. Price, $2.50. 

Engineers’ Handy-Book. The most comprehensive 
and best illustrated book ever published in this country 
on the Steam Engine—Locomotive, Stationary, and Ma- 
rine—andthe Steam Engine Indicator. Price > 83.50. 

Instructions and Suggestions for E ngineers 
and Firemen. This little Book is made up of a series 
of suggestions and instructions, the result of recent ex- 
periments and the best modern practice in the care of 
Steam Engines and Boilers. Price, ®2.00. 

Use and Abuse of the steam Boiler. Containing 
Ulustrations and descriptions of all classes of Steam Boil- 
ers inuse atthe present day. Price, %2.¢ 

Catechism of High Pressure Steam Engines. 
It contains a fund of valuable information for Engineers, 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ESTABLISHED i859. 





Kent Ave. and | 
















fEEO TO BOILER 





OVERFLOW 





NEW, WORK, 





CONNERSVILLE, IND. 
8. §. TOWNSEND, Gen. Agt, ) 22 conruassmr st., 


COOKE & C0., Selling Agts., 5 
Please Mention This Papar. 





P. H. & F. M. ROOTS,, Mfrs. § 





15 ASTOR PL 


OWN WILEY & SONS, “wew vows. 


———PUBLISHERS 0OF——~ 
SIENTIFIO AND INDUSTRIAL WORES. 


nd for Catalogues and Circulars.—Free by mail. 


BEAUDRY’S 








DUPLEX expressed in plain, simple language. Price, 82.00. 
Hand-Book of Land and Marine E ngines. Con- 
0 taining | a description and illustrations of every gonceigaton 
mat Land and merino Engine. ” oye ey *3.50 ” 
= Questions an nswers tor ngine ers. ontains 
COMBINING all the Questions that an Engineer will be asked when 


undergoing an examination for the purpose of procuring 


PRESS, SHEARS | a'icotse. “Prices 83.00. 
Care and Manage mentof the Steam Boiler. Of 


AND ) PUNCH. imme nse value to owners of Steam Boilers. Price, 
ss % 


BEAUDRY & C0 Young Engineer’s Own Book. Containing an ex. 

J pane ion of the Principle and Theories on which the 

(Formerly of Beau- team Engine as 2 Prime Mover is Based. With 106 

fienim Vertes Power | illustrations. 363 pages,18mo. Price, $3.00. 
ime 

Any of the above works will be sent to any part of the 

Sole Manufacturers. United States or Canada on receipt of list price 

Also manufacturers of Send money in Registered Letter, P. O. Order, or Postal 

a > sPohh HEAT- | Note. 

G FORGES. 


Roop wr) MASON B’DG, 


tion to 


EDWARD MEEES, Publisher, 


MACHIN IsT 


Descriptive Catalogues sent to any address, on applica- 
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LECOUNT’s—— 
NEW EXPANDING MANDR EL. 


Atiateur’s Size. Machinist’s Size. 





cing anything fro No. PRICE 
one pda, ong i. Jy to in. $10 
£ to 1 inch inclusive; 9 ra 6 14 
TICE ss cece. 6 os vasa $5.00 3 1% * 18 
4 (with screws)2 ‘ ; - a 

Patented De xc. 25, 1877 é. 5 “ ‘ 3 “4 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 








Send fot New Catalogue. 


HALL STEAM PUMP CO., 
9{ Liberty St., New York. 











; Rotler and 
Pamp Combined. 
THE VOLKER & FELTHOUSEN MFO. CO. es 
MANUFACTURERS OF Factory 
BUFFALO! DUPLEX STEAM PUMPS. Prices 
BURSA DSALBAVIDCRANIL Sie, BUREAL by 









A. Aller, New York; Walworth ( neta aud Ouy »ply Co., Boston; 
Henry I. Snell, Philadelphia; Thos. J. Bell & Co cinnati Shaw, 
Kendall & Co. , Toledo ; The George Worthington Co., Cleveland; 
Goulds & Aastin, Chicago ; Kennedy & Pierce Mac ‘hinery Oe., 

Denver, Col.; Sheriff & Ashworth, I nites Pa. ; Jos, Baur, 
Manistee, Mich.; Jas, Jenks, Detroit, Wickes Bros., East Saginaw ; 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co. ’ St. Paul, Minn.; 

Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine ‘Works, 
San Francisco; Flynn ‘& Emric h, Baltimore; Forbes, Liddell & Co. 

Montgomery, Ala ; Bailey & Le bby, Charleston, 8. C.: Pond Engineer- 
ing Co., St. "Louis and Kansas City ; O. B. Goodwin, Norfolk Va.; 

( ‘olumbus Supply Co., Columbus, O.; C. S. Leeds & Co., Minneapolis: 
H. D. Coleman, New Orleans. 








Manufacturers of 


Mietal-working Miachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street. 
FITCHBURG, MASS. 


Nos. 





SEND FOR CATALOGUE E. 


THE T. DAVIDSON IMPROVED STEAM PUMP 
ee Davison Steam Pump Company. 
sas taleaee BEST PUM MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, 


THIS 16 PUT HERE! 


NEW PULSOMETER, 


PRICES LOWER THAN ANY OTHER. 

























WHY 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


= THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 

ficient, Simple, Durable, and more Economical, both as to runnin 
waere Crmety expenses and repairs, than any other Steam’ Pump. s 
Call ot write or our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y~ 


UNION STONE CO..,Msstttaine” “tia 








Endless Polishing Belt 
Machine for Removing 
Scale and Polishing irregu- 
lar pie ces of W ork. 


SIZES. 
1% in, wide. 
7 ee: 


a, Endles Belts of Any 
% Length and Width to order. 


Send for Price List. 


ORTHINGTO Nf — cH bore 


Pumping Engine 


WATER WORKS 


OVER 100,000,000 DUTY 
— CGUARANTEED— 


ISSUED PAMPHLET 








HENRY CAREY BAIRD & COQO., 
industrial Publishers, Booksellers and Importers, 


S10 Walnut St,, Philadelphia. 





t# Our New and Revised Catalogue of Practical and Scien 
tific Books, ® pages, 8vo., and our other Catalogues and 

irculars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
yvart of the world who will furnish his ad4regs, 


BEST PLANE IN THE WORLD. 
Only Self-Setting Plane = 


Made by The Gage Tool Co.. 








Vineland, 


N. J. 


SEND FOR RECENTLY 


HENRY R. WORTHINGTON 


NEW YORK CITY. 


Fifth orde r from Widdicomb Furniture Co., Grand Rapids 
Mich: “Please ship us 6 more of your No. 2 Self-Setting 
Smoothing Planes. As soon as wecommenced buying these 
Planes from you, about a year since, we found the m almost 








70 KILBY ST., 


Boston, Mass. E, CLAXTON, Agt, 1012 Walnut St., Phila., Pa, 














indispensable, and our men like them very much.” 
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AMERICAN 


Boilers for Export, or for Use in 


ae ay for Transportation on Mule back, in Cases weigh 
No brickwork required, 


Easily erected. Self-contained. 


Undeveloped Reg 


No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, 


PHILADELPHIA, PENNA. 





°‘S’TEANIL”’ 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


r THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 














This System of Feed Water Heateris the Best 


AND THE 


is the simplest 


HEATER 


on the system. 


for expansion, and will 


THE WATER, 
EQUAL TO ANY 


ing Surface and 


Feed Water Heaters, to 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


ions. 
g not over oo lbs. 


LOWE 


Has Straight Tubes 


With reliable no 


HEAT AND PURIFY 


With same Feet of Heat- 


Wear the Longest 


Send for description and 
Histories of ~ anny and 


BridgeportBoller Works, 


MACHINIST 








WESTCOTT CHUCK CO, 


MANUFACTURERS OF GEARE CHUCKS. —_— 
EAR  GHUGKS ay Be a < <= 
an |Diameter. Capacity. SS 
2 6 5 inch. 
Tx S 
10 7) 
ii 18 “ 
a 17 “sé 
06 
SEND FOR CATALOGUE. 24 dines 


NovemsBer 3, 1888 


ON, NY. 











GYDROSTATIC MACHINERY, 


TRADE MARK. 





PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, do, 


WATSON & STILLMAN. 204-210 East 43d St.. 


CHUCKS 


WRITE US FOR PRICES. 


























"Vacuum Feed Water hie and Purifier 


Operates Below Atmospheric Pressure. 
Converts 
water to be 
purified into 
vapor and 
thence back 

















any repairs. 
address, 


53 GREENPOINT AVFE., 


im Suit STEAM GENERATCR, 


Saves 25 to 

$3 ner cent. of 
Makes 

= 50 per cent. 
— more steam. 
= Attached to old 
-— or new boilers in 
rm, two days, without 


el. 


disturbing walls. 
Seven years in use. 


G. W. SLOANE, 


Do not require 
For particulars 


Brooklyn, WN. Y. 


Thiele & PETTIS MFG. C0. 


Est. 1849. NEW HAVEN, CONN. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seers a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars. 


THE D.E.WHITON MACHINE CO. 












into water, pre- ¢ 
venting any joss }) 7 
of heat units. | 
Feeds purified }/f < 
water to boiler i ah ; 

at temperature |) 

at or just 1 
below 2 
point of i? 
vapo ri - | & 


zation, prevent- |) 
ing scale,remoy- U 
ing back press- 
ure, increasing 
power and 
steam, saving 

water, labor and 
space. Can be placed 
in any position either 
near or at any distance ¥ 
from exhaust. ; 







coal 


sal TOOLS 


arg ) 


Fee 


Mi \ oN 


3 pip Gey 





NEW LONDON, CONN. 


mone ROLLING MACHINE Co.., 
ANUFACTUBERS OF ROLLED FORGED SPECIALTIES, 


= * STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 











Send for Descriptive Cir- 
cular. 


WARREN WEBSTER & CO., MFR’S. 


491 N. THIRD ST., PHILADELPHIA, PA, 








kor an Illustrated Catalogue and Price List 


of the FINEST LINE of 


ea 


made in the United States, address 
ATHOL MACHINE CO., Man’frs, 
ATHOL, MASS., U. 8S. A. 








CHICAGO. 





ELECTRIC PERFORATED 
—— BELTING |! 


Prevents 


AIR 
Cushions, 


Guaranteed 
for 


Pat. May 24th, 1888. 


CHAS. A. SCHIEREN & CO., 


(MANUFACTURERS. ) 


PHILA. WEW YORK. BOSTON. 





THE 
: 5 
3 % 
pe z 
2 5 
F's g pulleys and othe ard places. 
Gere yrE? PATNA BRAND? 





Section of Copper -Wire- Sewed Light | Double Belting, specially adapted to use on cone 
rhe Manufactured by the PACE BeLTI 
Also manufac turers of Staple and Special Grades of Leather Belting, the 


cCcoa., Concord, 


* Lacing, and the ** HERCULES”? Lacing. Send for Catalogue No, 2 


DYNAMOS | — 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. 





Insurance not increased. 
Continuous fire the whole = 


AERATED FUEL CO., - Springfield, Mass. 


| J. H. BULLARD, Gen’l Manager. 
4 ALDEN SPEARE’S SONS & CO., Boston, Mass. 


SCALING AVOIDED. 


Wear of DIES lessened, and beter work roduced, 
No ASHES or CL ERS. 
(phendinn st solicited. 


Agents for E astern part of New England. 


mai HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio. 














ANDKEW GKAY, Pres. W. H. Hollis, 


OFFICE, 133 S. 4th St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines. 


Treas. E. P. MONROE, Gen’l Manager. 


U.S. METALLIC PACKING CO. 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 





BAILEY'S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


prevent it from melting. 
tion. 


Britain. 
sales, 
spectors of Vessels at Washington, 


Over 150,000 sold 


filling all requirements, 
mechanics. 





Highly recommended by the chief Boiler Insurance Companies of Great 

n Europe since first introduced, with increasing 
Highly recommended also by the U 
D.C 
many other eminent expert engineers, as superior to any now in use, and 
Highly recommended also by a number of master 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise 
Capis readily removable, ‘permitting free inspec- 


S. Board of Supervising In- 
; by Prof. R. H. Thurston, and 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


av Wlustrated Pamphiets on Application. 


233 West Street, New York City. 


SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY, 


Pond Engineering Co. “*sto."" 





SEND FOR 
PRICES. 


——|THE HORTON Fs 


LATHE GHUGK! 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





Emery Wheel 
Surfacing Machine, 






on solid 
» that it 


pport 


eights, 


has sufficient flare to 
ble is so su 
cannot spring under heavy w: 
usted to wearing 


wheeis or wood-covered 
used, and table is easily 


f wheel. 


Write for Circular, 


Base of Macluue 


Solid emer, 
heels can 
dj 

away oO: 


ELD GLUE AND EMERY WHEEL co. 
SPRINGFTELD. MASS 


v4 
ev 
wey a 
~~ 


SP 


= 


I 








FRICTION 


“CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





Wi PoP 
J. E. LONERGAN & 





1888 CATALOCUE 


PATENT OILERS, 


Government eaclaton 
SAFETY 


For Stationary, Marine and Locomotive Boilers. 


211 Race Street, Philadelphia, 


CYLINDER SICHT 
FEED CUPS. 


VALVES, 


0., BRASS FOUNDERS AND 
FINISHERS, 

Pa. 

FREE ON APPLICATION. 








SEND FOR CATALOGUE. 

STER MACHINE SCREW CO. 
aa MUdeadeadddadaaeeay 

P ‘Wo IRCESTER., MASS. 






Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





Fit up your Boiler Shops, bridge Works, 
Ship Yards, &c., with my ‘‘ NEW” Standard 


PUNCHES. 


They will save you time and money. 


iF P, Wat PROVIDENCE, R.I. 


SCROLL SAWS 


FLEETWOOD & DEXTER 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINGTON, DEL., U.S. A. 











HINER 
i ee aud Pointing Wire, 


the manufacturer, 





Sy be. i‘ yy ] A ALU ‘gb ob a 
* ioe ee th 

i. areas : 
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eli HANA bl 
opener SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 


PT Ae. - 


TTT 














ESPECIALLY ADAPTED TO POINTING V RE 
S AND WIRE FOR DRAWING. 
For _ elas or information, address 


S. W. GOODYEAR, Waterbury, Ct. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 





Drill Presses, Etc. 
lar. Trunnion 
of great range of positio 
Steel Jaws 8 inch x 2 








PEDRICK & AYER, 1025 Hamilton Street,  - 


Cosgrove’s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, 
Complete in every particu- 
and Base Graduated, 


admitting 
registering same, 
stand hard usage. 


Philadelphia, Pa. 


ns and for 
inch. Will 
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MORSE TWIST DRILL AND MAGHINE COMPANY, New Beatord, atass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


AMERICAN 





DRILL GRINDING MACHINES. MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





DRILLING MAGHINES. 


ALL STYLES WITH 


Latest Designs and Improvements 
For cats and prices address, 


BICKFORD DRILL 60., 


= Front & Pike Sts, Cincinnati, 0. 


CURTIS & CURTIS, 


Successors to FORBES & 
66 JOHN ST., Bridgeport oh, t. rl A. 


MANUFACTURERS or. 


The Forbes Pat. Die Stock, 


Pipe a ag Threading 

A periie wena 

po e cuttin; 

ing machine with w 

can with ease thread pipe up: to six 
m inch diam. No vise is required. 

Send for Illustrated Catalogue. 


UNIVERSAL RADIAL 


ells . RADIAL DRILLING MACHINES 








and thread- 
ch one man 








===. THREE DESIGNS. SIX SIZES. 
EM BODY ALL DESIRABLE FEATURES 


Js PRICES$450 0° UPWARD 
-_ oP UNIVERSAL RA RADIAL DRILL C0 


BALDWINSVILLE 








IRVIN VAN WIE, Proprietor, 
SYRACUSE, N. Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey | Street, New York. 
Our W heels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 








Chicago Office, 41 South Cana! a! Sta Chicago, Ill 


HUGO BILGRAM, 


440 N. 12th St., 
Maker of all kinds my 


MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoret 
ically Correct 




















Secured for inventors. 1erms 
moderate. Information free. 
. O. Box 707, Washington, D. C 





GRAPHITE 


PIPE JOINT 


GREASE 


FOR STEAM | OR GAS PIPES 
OLTS, SCREWS, ETC. 


Far Better e Cheaper than Red Lead. 
Joseph Dixon Crucible Co., 
Hanufacturers Pencils aud Graphite Specialties, 


JERSEY CITY, N. J. 


CENTRIFUGAL PUMP WORKS. | ‘<= 


COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 


DEMAND THIS, PUMP 
OF ae?) OR WRITE 


DEALER TO US FOR PRICES 


Pate NT 


Van DuZEN'S 


VANDUZEN & TIFT. 


SOLE MAKERS 
GNCINNATI, 








oy pe Li ae, Foot i ANNING pright Drill: 
an n achines. Agents, MANNING, MAXWELL 
OORE, 111 ERTY STREET, NEW Y 








P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


-|NEW HAVEN MANUF'G C0. 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 























DRILL PRESSES. 
BICYCLES. 

















IRWIN VEEDER, 
Expert and Solicitor of Patents. 
six years’ poectiont experience in shops after receiving a 

technical education and before entering the practice. 


Rooms 309-11, 225 Dearborn Street, Chicago. 
J. H. RAYMOND, OF COUNSEL. 











. Re WR oe Naval Size 10x%4x 
eos Pochank al. Constractors 11 in. Com 
“ESE Electrical Architects. | plete pocket 
oats Mining : Builders. book, All 
= — = H drauilc Mechanics. | practical prob- 

Pra He tin * | Assayers. lems solved at 
&iS & aol Chemists. | sight. Mailed 
= me Militar ‘f Scientists. on receipt of 

4 y: | Students. 75 cents. 
R. C. SMITH, No. 1 Broadway, N. Y. 





Machines. 


“Eclipse 


’ Hand Pipe- Cutting 


No. 1.—Powerful, tnex- 
penstve, St imple é€ in construc- 
tion, Cuts and screws pipes 
\% lo 2-inch. Easily carried 
about. ae eee 


“ECLIPSE” Nos. 2 and 3 
These are powerful and most 
efficient 
machines 
yh Sor cutting 
arge 

(PES, with which one man can 
ily cut off and thread b-inch pipe 
Vo. 2 ( uts and Screws 2% to gin 
No. 3 ” “ 2% tobin 
It well i fay you to write us for 








“PANCOAST & MAULE, 
f wper.) Phil. adelphia. 
aa We also build Po yrwer Machines. 


SUM: CARY & Soe ~~ @ 
ERY PETEEL SPAINGS” Nanya 








STEEL WIRE 0 Of 





no J Op: 
WANTED TOOL AGENTS “Seek 
and West of Penna, Send roc. for Post 
age on Free Outfit. 
C. Bk. JAMES, 98 Lake St., Chicago. 
(Suc cessor to'E. H. RANDALL & Co.) 


THOMAS P SIMPSON, Washington, 
Dd.  . No atty’s fee until Patent ob- 
Write tor Loventor s Guide. 


i 


1 asalataasal ulutalautu 























sulalabahal 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 


SEND FOR FULL LIST. 





























(4, i} lil lu! | ly | All uli | builuitflubtthululsluiil ull! mn | ul i 


L. W. Pond Machine Co. 


Mauefec cares of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a — 
tialty. Feed, 
en ‘Feb. 9, Bae. 
selt Shifter, pat- 
-nted Nov. 2, 1886, 


140 Union 8t., 
Worcester, a 


















MACHINIST 
ay nie & COMPANY 


MANUFACTURERS OF 










Machinists’ lools, 


AND 
Patent Friction Pulleys, 


Water St., Corner Ledge, 


WORCESTER, MASS, 


GAGE MACHINE WORKS, 


Waterford, N.Y. 


Manuf’r’: s of 


‘FOX, TURRET 


AND 


Load SpeedLathes 


AND 




























FF’ 
MANUFAC 1 RE X S OF L. ORIGINAL 
TRADE MARK. 


PIPE vem 4 Tsai MACHINE 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 






HN Brass Finishers 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y. 











CIWALITEX 


NO UWL ZA NAL) CAG YY 
BLOWERS, EXHAUSTERS, - g 

HEATING FURNACES. 
HAND BLOWERS, PaKearn DRILLS. 





























MACHINE 


24", » B32”, 36", 42” 


THE G. A. GRAY 60, 


477-479-481 Sycamore St., 
CINCINNATI, O. 


These tools can now be seen 
at the Cincinnati Centen- 
nial Exposition, which 

27th. 


closes October 2 


and 56’ Planers. 
a », 20" and 27" Lathes. 
CATALOGUE, PHOTOS AND PRICES UPON APPLICATION. 


“TOOLS. 












OT 
<WYMAN ae 


con oom “DROP I 


ee 


o “ 





QUICK ACTION VISES. 








U. BAIRD MACHINERY CO. 


kPPittsbureh, Pa. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 


Boiler Makers’ Tools. 








=== ers’ use, etc. 





Wood- Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
id Planing Mills, Pattern Mak: 


ROLLSTONE MACHINE CO. 
45 Water St., Fitchburg, Mass. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance Locomotive, Marine and Stationary Engines, 
Ships’ Be ‘ile rs, &e., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the of - rid. Send specification of re 
quirements. Large Stock of Tools ready for delivery 


W. ASQUITH, HALIFAX, England. 











et ne 


Manufacturers’ E xc hange 


oe = = 
mt JANUARY veer 











S pte d ; 
P ee iy 
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A. MUGFORD, 
WOOD* ENGRAVER*AND* PRINTER, 
HARTFORD, CONN 








The “ MANUFACTURERS’ EXCHANGE” 


For the quarter is now ready for distribution. 
It is superbly printed on heavy plated paper, and 
contains 34 pages, profusely illustrated with the 
latest inventions in the line of iron and wood- 
working machinery and their kindred trades, 
representing manufacturers from all sections of 
the United States. The book is in itself an ex- 
ample of what a Catalogue should be, and gives 
many points on the preparing of manufacturers’ 
illustrated printed matter. 

The * Exchange” contains a few specimens of 
our latest novelty in engraving “ Transparent 
Effects,” which has attracted considerable atten- 
tion of late. 


” 


Send three two-cent stamps and a copy will be 
mailed you free. 


A. MUGRFORD, 
Engraver & Printer of Superior Illustrated Work. 








HARTFORD, CONN. 





Vr 








Is NOW 


to order steam fittings, and in doing so, remember that our 
specialties have an established reputation for 
reliability and good workmanship. 


MASON REGULATOR CoO., BOSTON. 


TINH 





















14 
“WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 












Hamilton, 


OHIO, 


THELONGS ALLS UTE. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
: Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 


Send for New Catalogue. — 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


dt7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


2) 2) 
Lheoapho ) Longe 





THe Beckett Founpry & Macnuine Co. 
S. A. BecKeTT, President. ARLINGTON, N. J. F. A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL. MFC. CO. 

IRON FOUNDERS AND MACHINISTS 


MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, Xe. 


Look for brand, “‘ Pure Carbon Bronze.”’ 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 
SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL Co.,, 














STH and EVANS STREETS, CINCINNATI, OHIO. 
DELAFIELD’S PAT. SAW CLAMP THE 






UWILERUHHUEUYNNEELUUNuUN YUN ANTI-FRICTION 
> ’ 
—_—_— 
With Saw for Cutting Metals. Saves all the broken hack: Sep hy Thrust Bearing 
saw blades. In use over two years in all parts of the country. __ 
fs aw ¢ Romane ave the edge s bere le | iat hold ¢ the Ly FOR 
ree by mail for 50 cents, xtra blades, n. wide, 7c. eac’ 
70c. per dozen ; 1 in, wide, Stubs, 35e. each, Free by’ mail. Lathes, Drills, Worm 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
i order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


NOROTON MFC. WORKS, NOROTON, CONN. 
KEUFFEL & ESSER, New York. 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, scarlet, Carmine, Yellow. 





The best ever produced. Have our Patent 
Ink Filler, which regulates eupply to pen; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 











AMERICAN 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE, 








M AC HINIST 


NoveMBER 3, 1888 













BEMENT, MILES & Co., 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Sj, ps, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops 


Bridge Works, Etc., te. 









a 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speed 
Stationary Oilers. Best Econo)):y, 


Gold Medal Cincinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. CO. 


BUFFALO, N. Ye 





BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, 


PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Spice 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. 


NEW YORK SELLINC OFFICE, 


VINCENT & CO., 


15 CORTLANDT STREPFT, 










ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of ‘* ACME” 


= & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. 






Pat. Dec. 5, 1s%2 
Pat. Dec. 4, 153 









drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING 
160 WILLIAM ST., NEW YORK, 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment 

Invaluable 
for work on 
Made entirely of 


PRESS AND MFC. CO. 
325 DEARBORN ST., CHICAGO, 









‘114 Liberty Street, + 


WILLIAM — & CO., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


im: 140 & 142 E, Sixth St., 


Near Culvert, 


PCINCINNATI, 0. 
FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


THE D. FRISBIE COMPANY, 


New York. 








Send for 
_circulars and 
prices. 











HARLES MilRRAY=< 
ENGRAVER on WOODY 
ANN’ ST. # NEW YorxK- 

Exhaust Tumbling Barrels. 


Henderson Bros. 


gy MANUFACTURERS, 
WATERBURY, CT. 


SEND FOR CIRCULAR. 











mailed on receipt of 50 cents. 








Te Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Doesaway with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 


1115 & 1123 S. 15th STREET, - PHILA., PA. 


OPEN SIDE 
IRON PLANERS 















OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN E. HOWE, Secretary and Treasurer. 


Manufacture rs of 





——: "MACHINES, L) Etc.c Ete. 
xcavators, ’ tc,, Etc. 
FOR QUICK DELIVERY. 
1 30°x25"'x 6ft. Size ‘Cc 
1 30’'x25 'x 8ft. Size “Cc.” 
1 30’'x25''x10 ft. Size **C.” 
1 36''x30"'x 8ft. Size *D.” 
1 36''x30'’x10 ft. Size * D.” 
1 48''x36'’x10 ft. Size“ BE” 
1 48''x36''x14 ft. Size * E.” 
1 48’’x48"’x12 ft. Size “ KE, 1.” 
1 48’'x48""x14 ft. Size EK. 1 


WRITE FOR PRICES, PHOTOTYPES, Ete. 


Detrick & Harvey, 


BALTIMORE, MD. 











COMBINATION DREDGE. 





The RIGHARDS a) OIL ENGINE. 


Started _ 

t 

re Ae NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 
Petroleum or 
Kerosene. 









4 
Cheaper than 
all others. 


BINGHAMTON HYDRAULIC POWER CO. 
BINCHAMTON, N. Y., U. S. As, 


SOLE MANUFACTURERS, 





SHIPMAN 
Automatic Steam Envine, 


KEROSENE OIL FOR Fv EL, 





_ Over 2,500 in Use. 

1, 2, 4, 6,8, & 12 Horse Power. 
For Farmers, Printers, M’f’rs, 
pumping water, sawing wood, 
making ice cream, ete. Men: 
tion this paper, Catalogue 
- free. 

SHIPMAN ENGINE 60., 


earl 8t., Boston 





EAGLE 
ANVIL 
“33 WORKS, 


Trenton, N. J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best lj 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. ue, (RS ’ 
Fully war- = », = 
ranted and = ill &§ 
lower price. == —_—_ 

OUR 


‘Oe GATALORUE OF TOOL! 


And Supplies ons free to any address on receipt of Ten 
‘ents in stamps (for postage.) 


Chas. A. Strelinger & Co., Ave, Detroit, Mich. 


KORTING GAS 
ENGINE. 


1 to 168 Horse Power. 


The Korting 
Gas En g ine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 
OVER 125 IN Usk 

IN N.Y. CITY 
CATALOQUES»n 
APPLICATION 


RURTING 
> NINE Cl 


429, 431 & 433 Greenwich Stree’, 
Cor. Laight Street, NEW YORK CITY. 









































: 


Gap Lathe, $125. | rs" 


er 
2 
2. 





~ * 


menbo weston eto 


Ii i LS 
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ich, 
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25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainz able Economy 
, in Steam Consumption and superior regulation guar- 
e= anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines @ specialty. 
i = went wet Circulars, with vz pon pe _ aas to —~ tical 

- SS Steam Engine Construction and performance, free by 
==“, mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


301 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
Sh LBS AGENTS : W. s SIMPSON, 18 CORTLANDT STREET, N, Y. t ROBINSON & CARY, St, Paul, Minn, - 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
fois Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP Co’s 


BUCKET AND GRAVITATING 


- 20 eo E'S. 


j Automatically drain the water of 
» condensation from HEATING COILS 
and return it to the boilers whether 




















the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
pecposes. asf. 
= We also manufacture Blessing’s <3) 
Patent Renewable-Seat Stop and Check ~ = . 
’ Valves.—Send for Circular, 3 


—~ Albany Steam Trap Co, “i827: 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & &0., 


Q 833d and Walnut Sts., Branch Office, 130 Washington St., 
7 PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGIN ES IN USE. 
© GUARANTEED. p2oGonemme SB to75_ ANY tier, Gas, Bngine 


SHEPARD’S NEW $60 * 
Screw-Curmine Foot LATHE “ae Safety Water Columns. 
bas These are the cheapest appliances for 


the purpose on the market, and thei: 





Sonnienaie, - 

















Foot and Power I athes, Drill Press- 


Gap Lathe, $125. 


Scroll-saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers, equal is not offered at any price. 
ete 
Latheson trial. Lathe son payment. For sale by dealers generally. For Il- 
Send for catalogue of Outfits lustrated Price List address 
re. for Amateurs or Artisans. 


RELIANCE GAUGE CO., 
27 EUCLID AVE., CLEVELAND 0. 


NATIONAL 


BOLT 


BOT 
SG iia: 


\EBES OP 


Adtreas B. L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 


WENTY YEARS WITH THE INDICATOR.” 


2 vols., $8.00. By THos. Pray, JR. C. & C. E 

andC.&M.E. Six thousand sold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O. 
Box 2728, Boston, Mass. 








THE NATIONAL, 


Feed-Water 


HEATER. 


A brass coil Heater de- 


cman ET 








livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 
Worcester, Mass. 


W. C. YOUNG &C sy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








we 
PrRemium-at: EVERY -EXPOSITION 
— CATA LOGUES:-ON- fi 2 ected, 
HEADERS. 
an = ie 9 a 


s(O)EAC 
os fore coly UP SETTERS 
“> CARRIAGE: BOLT: MACIINERY <— 


HOT & COLD -AUTOMATIC: NUT & WASHER-TAPPERS OF EVERY STYLE 


WIRE: NAIL, MACHIN ES 


a 


FURNISHING: “COMPLETE: PLANTS 


INTHE.U.S. => 


she} ATJONAL MACHINERY (0 








VAUHINERY ON HAND, 


16 in.x42 in, t * Fo Bridge oni new 
22 in.x4-5 and 6 f powell new 
24 it n.x6 ft. = Pow 
30 in, x8ft. * each Atherton, Powell & H. & P. new. 
36 in. x lft, « Al, 
3 in. xl4ft. | cheap. 
l2in, —t" 2 ft, Fngine Lathe, S. M. & Uo. new. 
12 in. x6 f Young, new. 
13 in.x6 ft, as “ 
14 in. x6 ft. “ Binisdell, ie 
14 in. x7 ft. » Bogart, “ 
l4 in. x6 ft ‘Gap Bed, 8. M. &Co., ee 
15 in. x6 and 8 ft. Porter, “ 
Sin. x6 and8 ft. “ Blaisdell, new 
+ in.x6-8-10 & 12 ft, Bridgeport, és 


x8-10-12 ft. Different Makes, 


x8-10-14ft. Different Makes, 
any, jongth Bed “ Bridgeport, 0 
x12 Jiles, heavy, good. 
x8. We “taba 141.2“ Bridgeport, new. 
x12 bad Wright, new. 
Ak 20 ft. Ames, . 
Dr Davis, 
5 2 inch Drills Blaisde all, 


28 32inch “ £8. 
Arm Universal Rodis) Drill, 
net Turret Lathe, Lodge, Davis & Co. 


ereeectiine 


APPA IA CO we SS tS be bbe 


» Se rew Mac thine, Jones, Lamson & Co, 
2-4 Brown & Sharpe. 
I and 3 Universal Miller, Brown E'sbarpe, 
| 2 and 6 Plain ‘ bd 
| Universal Grinder, " e bad 
Surface Grinder, o * Al. 
Cold Rolled Shafting in Stock. Send 
for list. Write for what is wanted. 


E. P. BULLARD, 


62 COLLEGE PLACE & 72 WARREN ST., 


NEW YORK. 


THE a 





‘The Best Sacine in iesetion for ery Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


BEECHER & PECK, CONN. 


DROP FORGINGS 6: srect 


BEECHER & PECK, NEW HAVEN CONN. 








BAKER'S COMMON 
SENSE OIL FILTER. 


Is_ the most Stmapie, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, avand fs etc., 
etc. Manufactured and a sale 
by CHAS, F, BAK 





MACHINIST 


15 















I 
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STEAM ENGINES 
IN 2 — 
Fun VARIE™” 
CONTRACTS TAKE 


etal ER 
\" OW 





[Ron Worss 
Poort ISSa 


dane COFSENGINES 4, 


Tres SG UPB. 
— wc a! Comp, Kay 
TUBULAR BOILERS 
= GEO-A-BARNARD 


AGIENE - 


“FRICK COMPANY, Biles 





WAYNESBORO, PA. 


Eclse Cariss Engine 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 











| A GENUINE “CORLISS.” 


JoBERT (J HITERILE, 


*MANUE USS OF QNESh 


SLIDES VALVE N a 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
iRON AND BRASS CASTINGS #aige i 
YORKOF 

NEWw* om 6, FICE 
COAL AND IRON EXCHANGE, 
Cor.CorTLANoT & CuHuRcH Sr. 





WBUR 
Win. 













a — ~ — ~~ “< 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





JOHN McLAREN, 


——— BUILDER OF =" 


CORLISS 











Over 
35,000 
Engines, ves. Sato 
cannresrs Crescent Gauge. JAS. A. TAYLOR & CO. 
Bnour.| SECOND-HAND 





Iron Working Machinery, 


A very 
most of the 





large stock on hand, 


machines taken in 


way of trade for new machinery. 








Some of these machines are 


STEARNS M’F’G COMPANY, 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user, Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 


BARNHURST & DURLIN, Managers. 


Almond Drill Chuck, 


Sold at all Machinists’ 
fi Supply Stores. . 


T. R. ALMOND, 


83 & 865 Washington St. 


practically as good as new. 


Send for Second-Hand List. 
HILL, CLARKE & CO. 


156 Oliver St., 














=) 











223 Third Ave., 8, E., eee ng Minn, 








BROOKLYN, N. Y. BOSTON, MASS. 













































AMERICAN 


THE ORIGINAL 


Universal Milling Machines 


Made by the 


BROWN & SHARPE MFG. CO., 
PROVIDENCE, R.|., 


Are kept in stock and sold at favorable prices, com- 
pared with any of their IMITATIONS. By making 
these Machines in large numbers, with expensive 
special tools much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. The importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 
will be appreciated by Machinists. 


Correspondence Solicited. Catalogue Mailed on Application. 


WESTERN AGENT. 


S. A. SMITH, 
No. 23 SOUTH CANAL STREET, 
CHICAGO, ILL. 


GLOTTING JV[ACHINES 


if 9 to 48 in. Stroke. New Patterns. 
“ ’ RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of stroke 
—never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


ameEeeeR, Ohio. 
S— |NEW YORK, - - 96 Liberty St. 


a — | PHILADELPHIA, - - 705 Arch St. 


CHICAGO, . : 96 Lake St 





No. 1 Universal ‘ine Machine. 
Made with and without overhanging arm. 



























THE YALE & TOWNE MFG CQ, 
STAMFORD CONN 
“NEW YORK. CHICAGO. PHILA BOSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD- ai tassts.recking, by, whe 


Accept no packing as JENKINS PACKING unless 
stamped with our “ Trade Mark.”’ 
21 Foren saat ST. yan 


JENKINS BROS. | i*.iithcriiiisPoraS 
SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO 
he ine hu pright Drills. 








KINS . 
STANDARD" oly ° : 
ADE MARK G HN STREET, N. Y. 

108 MILK STREET, BOSTON. 















25 ine A Book Geared. 


28, 82 and 40 inch Power Feed Drills 


Y YOU. 


82” Stroke. 
’ 


6’, 
ENGINE LATHES 
17”, 19’, 21", 24", 23” 


SHA PERS 
92 
FOR PRICES 


if WILL PA 


", 10”, 15”, 20” 





WRITE 


s&s LARGE DISPLAY MACHINE TOOLS AT CINCINNATI CENTENNIAL EXPOSITION. 


GOULD & EBERHARDT,|E. E. GARVIN & CO.. 


Near Market St. Depot, 139 & 141 Centre St., New York. 
NEWARK,N. J. MANUFACTURERS OF 


Pat. Shapers. MACHINISTS TOOLS, 


NEARLY 
INCLUDING 


1,500 
MILLING MACHINES, 















aur ua 


a We 


Drill 


~~ | Presses, 
EBERHARDT’S| Hand 
Patent — 
GEAR CUTTER. | somasae 
~~ ~~ In Use throughout Coenen 
: the World. 





GEAR AND RACK CUTTING TO ORDER. woop PLANER 
















MACHINIST 


|THE PRATT & WHITNEY COMPANY, 
«} Hartford, Conn.2 SHAPING MACHINES 


MANUFACTURE With 12in. and 14 in. stroke, g)) 


fe L A W E i Ss feeds automatic. 


To plane 16 in. x 16 in. x 3 ft., 
to 60 in. x €0 in. x 20 ft., with 
quick return motion. 


PILLAR + SHAPERS 


With 6 in. x 10 in. stroke, 


Novemper 3, 18988 

















PRICE LIs'rt 
—AND— 
- Discount Sheet 


SENT UPON APPLICA 
TION. 


WESTERN BRANCH : 
100 West Washington 8t., Chicag:, fig 


THE BILLINGS P SPENCER iy ek 














——MANUFACTURERS OF— 


TAP > AND 


BILLINGS’ i. 


Drop Forged of Bar Steel. Three Sizes. 


WRENCHES, 


A Full Line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION, 


CLEVELAND, 
oHId. 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are locate: at 
| Plainfield, N. J., forty minutes’ ride from New Y ork 
city on the line of the Central Railroad of N. J., and 
consist of the following : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire. 
proof. two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a_ railroad ruuning 
through the macbine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
jlengths; also light traveling cranes, which serve 


WARNER & SWASEY,| 








GLOBS VALVS OCONHUVUOZ. 


Brass WoRKING MAcniINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 














levery tool, and a number of jib cranes in the foun- 
\dry and scratch rooms. The poe? a has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
'railroad and general machine shop equipment, from 
‘ new patterns of the latest and best designs. 


) SALESROOM and OFFICE, 111 & 113 Liberty St., N.Y. City. 
: WEW SHOPS, Plainfeld, ¥. J. 


. Cuts,Photographs 
on application. 


Lowell, Mass., U. =. A. 








Manufacturer of ENGINE LATHES 







from 16 to 48 in. swin 
and Prices turnish 


a 


tft 

ga 
wit 
ei 


GEO. W. FIFIELD, 











ms 
Gear Wheels and Gear Catting.—I make ¢ to 
erder, or cut teeth on g blanks sent to me. Of all kinds” of 
ail sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
prices. Bevel g with pertect planed teeth. Hand Book on 
g,$1. Facilities complete, Terms reasonable. Send for cat. 
. GRANT, 66 Beverly St., Boston, Masa. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills | 
A SPECIALTY. 
Our EKey-Seating Machine 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Viocz-Presment 
J. B. Preroz. Skorerary. 








NEW CATALOGUE 


will save enough in 60 days’ } 

use to pay first cost; no) 

shop can afford to do with- | j 
out one. We have now 

ee one) for prompt Seotammons 

0th Key-Seating Machines T G A iH C 

and 20-in. Drills. Send for HE s ' RAY 0., 

Photo. and Catalogue. 


'477-481 SYCAMORE ST., CINCINNATI, 0, 
See advertisement, page 13 


PRATT & LETCHWOR'H 


PROPRIETORS 


W. P. DAVIS, 


= —— NORTE BLOOMFIELD, NY. | 
Buffalo Steel Foundry, 


STEEL CASTINGS, »-:s:-~ 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °“°* Src*°* DROP HAMMERS, 


—ETC.— 


STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 














Manufacturer 
— of— 


APS & DIE 


4 v.m.cARPENTER =. 
PAWTUCKET.R.1. 


Ptathl 


Miiitt PUGET 








